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ABSTRACT
Results of the application of pattern recognition techniques to the problem
of identifying Giant Radio Sources (GRS) from the data in the NVSS catalog
are presented and issues affecting the process are explored. Decision-tree pat-
tern recognition software was applied to training set source pairs developed from
known NVSS large angular size radio galaxies. The full training set consisted
of 51,195 source pairs, 48 of which were known GRS for which each lobe was
primarily represented by a single catalog component. The source pairs had a
maximum separation of 20′ and a minimum component area of 1.87 square arc
minutes at the 1.4 mJy level. The importance of comparing resulting probabil-
ity distributions of the training and application sets for cases of unknown class
ratio is demonstrated. The probability of correctly ranking a randomly selected
(GRS, non-GRS) pair from the best of the tested classifiers was determined to be
97.8+1.5%. The best classifiers were applied to the over 870,000 candidate pairs
from the entire catalog. Images of higher ranked sources were visually screened
and a table of over sixteen hundred candidates, including morphological annota-
tion, is presented. These systems include doubles and triples, Wide-Angle Tail
(WAT) and Narrow-Angle Tail (NAT), S- or Z-shaped systems, and core-jets
and resolved cores. While some resolved lobe systems are recovered with this
technique, generally it is expected that such systems would require a different
approach.
Subject headings: astronomical data bases: miscellaneous — astronomical data
bases: catalogs — galaxies: general — methods: data analysis — methods:
statistical — techniques: image processing
1. INTRODUCTION
Using the Karl G. Jansky Very Large Array (VLA), the NRAO VLA Sky Survey (NVSS)
(Condon et al. 1998) is a 1.4 GHz continuum survey covering the entire sky north of -40◦
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declination with a resolution of 45′′ FWHM. The associated catalog of discrete sources from
this survey contains over 1.8 million entries. This catalog was generated by fitting flux
densities of all significant peaks with elliptical Gaussians. Thus it is a catalog of components,
where a single physical system may have multiple catalog entries.
While the NVSS survey and catalog have been out since 1998, few large scale attempts
to identify GRS in the data have been reported. Lara et al. (2001) examined NVSS images
above +60◦ (0.842 steradians or approximately 8% of the NVSS survey area) and presented a
sample of 84 large angular size radio galaxies. This suggests that approximately one thousand
similar systems should be present in the entire NVSS survey area. Machalski et al. (2001)
compiled a list of 40 candidates of Fanaroff & Riley (1974) type II (FRII) or FRI/II with
1.4 GHz flux density on the NVSS maps of S1.4 < 500 mJy and sky area of 0.47 steradians.
A recent attempt by Solovyov & Verkhodanov (2011) to develop an algorithm for selection
of large, faint sources from the catalog was limited to sources between 4′ and 6′ separation,
major axis of source lobes greater than 1′, and integrated flux density . 100 mJy for at least
one of the components. They reported 61 candidates for the initial stage of their work and
subsequently reported on radio and optical identifications of 50 Giant Radio Galaxies (GRG)
from that candidate list (Solovyov & Verkhodanov 2014). Andernach et al. (2012) has made
a first visual inspection of approximately 3500 images of NVSS, SUMSS and WENSS radio
surveys to search for such sources. Those results are pending.
For this report, GRS will be interpreted broadly to include any physically associated
radio system with projected angular size ≥ 4′. Thus GRS may include star-forming regions
of, presumably nearer, galaxies as well as the other usual types. GRG are typically defined
as having an overall projected size of ≥ 1 Mpc, thus identification of a GRS as GRG depends
upon a distance determination, a determination beyond the scope of this paper.
Lara et al. (2001) confirmed 37 of the 84 GRS from their sample to be GRG. GRG are of
interest in the study of evolution of galaxies, jet interaction with intergalactic medium, and
testing consistency with the unified scheme for radio galaxies and quasars, as well as verify-
ing cosmological hydrodynamical simulations. See for example, Ishwara-Chandra & Saikia
(1999) and Malarecki et al. (2013) for more details.
The task of identifying GRS from the catalog data will be considered and the feasibility
of the pattern recognition process to significantly expand the number of GRS and GRS
candidates will be explored. Reported here are results of an initial stage of work to apply
pattern recognition techniques to the problem of identifying large radio galaxy systems for
which each lobe is primarily represented by a single component in the NVSS catalog. GRS
with multi-component lobes are only found serendipitously with this procedure. Finding
systems with multi-component lobes could be attempted with procedures similar to that
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used for finding groups in FIRST (Proctor 2011) or the morphological-operator approach
employed by Santiago-Bautista et al. (2013). It is expected that multiple approaches will be
necessary to fully mine the information in the database.
The remainder of the paper is organized as follows. Section 2 contains general comments
and background on pattern recognition procedures, including training set construction, fea-
ture set selection, decision-tree classifiers, cross validation process and classifier evaluation.
Section 3 discusses training set results for variations in the training set, feature set, and
classifier options. Section 4 discusses results of applying the best classifier ensembles found
to the pairlist from the entire catalog, shows consistency between certain training and ap-
plication sets, and gives a table and mosaic of resulting candidates. Finally, discussion and
summary are presented in Section 5.
It should be noted the intensity scaling of the figures shown in this paper have often
been chosen to enhance features of interest. Unless otherwise indicated, the cutouts shown
in the mosaics are 20′ in size. Note that only the tabulated coordinates that are associated
with an NVSS catalog source have the significant figures of the NVSS catalog itself. The
remainder are given to the same number of digits as the NVSS catalog for tabular consistency
and convenience. The key to the annotations used in the candidate table is given in the
appendix.
2. PATTERN RECOGNITION PROCEDURES
This section presents an overview of pattern recognition procedures. The pattern recog-
nition process involves four steps: creation of a training set, selection of features, selection
and training of the classifier and evaluation of the classifier. For those unfamiliar with the
process, these steps are discussed in detail in the remainder of this section.
2.1. Training set construction
For this study, a training set was constructed from the population of NVSS catalog
sources above +60◦ declination since that was what was available for a verifiable training set.
The GRS target class was developed from the sample of 84 large angular size radio galaxies
presented by Lara et al. (2001). In constructing their sample, they visually inspected all
NVSS maps above +60◦ declination and pre-selected 122 map features apparently related
to a single physical source, for which the total flux density was ≥ 100 mJy and the angular
extension was larger than 4′, as measured along the ’spine’ of the source. They then observed
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these sources with the VLA to confirm large angular size radio galaxies and reject those
objects which were result of superposition of multiple adjacent sources. This resulted in
84 confirmed GRS and generally consisted of galaxies of angular size ≥ 4′ and total flux
density greater than 100 mJy at 1.4 GHz. It is noted that although a few sources fulfilling
the requirements of the sample may have been missed due the the existence of ”holes” in
the maps available at the time, the list was felt to be sufficiently complete to demonstrate
proof of principle for the pattern recognition process. From the Lara et al. (2001) list of
84 sources, 48 were selected for the pattern recognition training set. These 48 sources were
those for which each lobe was primarily represented by single catalog component. The fitted
version of the catalog was used both to avoid deconvolution issues and to have a direct
correspondence to the images. Comparison with deconvolved parameters is left for future
examination. Using the catalog parameters, the model silhouette size at the 1.4 mJy level
was determined for each GRS component. The silhouette size is defined for this study as
the area enclosed by the contour of the fitted model at the 1.4 mJy level. The minimum size
noted for the larger-area component of each pair was 2.43 square arc minutes and minimum
size for the smaller component was 1.87 square arc minutes. Components of the remaining
resolved-lobe GRS were excluded from the training set. Using the minimum silhouette sizes
found for the Lara GRS sample, a list of source pairs for the training set was constructed
such that the first member of the pair was at least 2.43 square arc minutes and the second
member was at least 1.87 square arc minutes, with the second member of the pair within
20′ of the first and less than or equal to first in area. Aside from components of the resolved
GRS, every source pair that satisfied the stated conditions were included in the training set.
This resulted in a list of 51195 pairs for the training set, of which 48 were the GRS selected
from Lara et al. (2001) sample.
Normally it is desired to construct a training set from a random sample from the entire
population. This ensures that the statistics generated for the training set will be extendable
to the remaining population (the application set) and that the resulting classifier produces
results representative of the population. As the case here, this is not always feasible and
subsequent evaluation of results, as discussed below, is required. We note that there is
considerable discussion in the literature concerning the effect of skew (the class ratio, non-
target to target), on classifier performance. For cases where one class is heavily outnumbered
by the the other, as the case for this study, where it is over a thousand-to-one, the classifier
may have problems learning the minority class. Several methods have been proposed to
counter that effect, including over-sampling of the minority class and under-sampling of the
majority class (Chawla et.al. 2002; Batista et al. 2004; Chawla et.al. 2008; Cieslak & Chawla
2008). This topic will be explored and examples of under-sampling the majority class will
be presented and discussed. Comparisons of the resulting classifications for the training set
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and application set (discussed in Section 4, below) should be made to verify that the results
are self-consistent.
2.2. Feature Set Selection
The NVSS catalog provides position, peak flux, major and minor axes size, and position
angle of the elliptic Gaussian fit for each source. Preliminary decision-tree training runs
used five features - the silhouette size and peak flux of each pair member and the source pair
separation. (It was noted in Proctor (2006) that the OC1 classifier was well able to adapt to
different functional forms for variables in the feature set assuming all relevant information
was available.) Given the relatively small number of GRS in the training set, it was decided
to use silhouette size and peak flux for the components, contributing only four features to
the feature set versus using the semi-major and semi-minor axes and peak flux, which would
require six features, in addition to the pair separation. The number of source neighbors
within 20′ of the larger source, with silhouette size greater than 1.871 square arc minutes,
was added for later tests as an attempt to include the source environment in the feature
set. Table 1 is a list of features chosen. Most of the results reported here used this set of
six features, the exception being an eight feature set discussed briefly in Section 3.7. Larger
feature sets may be explored further in future work.
2.3. Classifier Selection: Background, Overview, and Algorithm Options
This section describes background relating to the choice of classifier and gives an
overview of the chosen classifier with its options. For this work, the Oblique Classifier
One (OC1) decision tree software of Murthy, Kasif, & Salzberg (1994) was chosen. OC1 has
been used for a number of astronomical applications, including cosmic ray identification,
star-galaxy separation, quasar candidate selection, X-ray source classification and sidelobe
flagging in radio surveys. See White (2008) for a review. In that reference oblique decision
trees were found to represent a good compromise between the demands of computational
efficiency, classification accuracy, and analytical value of the results. It has also been used by
the author for sorting triples in the FIRST database, (Proctor 2003) and comparing pattern
recognition feature sets (Proctor 2006).
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2.3.1. Classifier Overview
In general, a classifier is an algorithm that uses a set of numerical features describing
members of a population, to separate those members into different classes. Decision trees
are a supervised pattern recognition technique in which statistical methods are applied to
typical data of known classification (the training set) to generate rules that can then be
applied to the feature values of of unknown objects (the application or test set) to determine
their classification. A decision tree is a data structure that contains tests at branches and
classifications at leaf nodes. Typically a binary tree is constructed in which the test at a
branch compares a linear combination of the feature values to zero. If the test is true, a
sample is sent down one branch, if false the other branch. The process continues until a leaf
node is reached that contains a class label. The job of the algorithm is to use the training
set to determine the coefficients of the features in the linear combination at each branch.
Geometrically, this results in the feature space being partitioned by a set of hyperplanes
into separate volumes, each with the appropriate label. OC1, while not the first oblique
decision tree algorithm, is freely available1, open source, and has been found easy to use.
See Murthy, Kasif, & Salzberg (1994) for more detail. While more complex to construct, in
general oblique trees are expected to provide a more compact representation.
Application of the resulting classifier to a sample member of unknown classification, re-
sults in that member being assigned a probability of being a particular class. To determine
the probability estimate at a particular leaf node for the positive class, the so-called Laplace
estimate has been adopted. If an object ends at a node with Nnode training set objects, of
which Npos are of the positive class, then the tree’s estimated probability in favor of the posi-
tive class for the object is (Npos+1)/(Nnode+2). This form is applicable both for pure nodes,
where Nnode = Npos or Nnode = Nneg and nodes of mixed class resulting from any pruning
of the tree. This was the form adopted by White et al. (2000) and Provost & Domingos
(2003) and considered by the latter to be the de facto standard, though others still use
maximum-liklihood estimates. Provost & Domingos (2003) found that, while not surprising
statistically, the uniformity and magnitude of the improvement using this estimate to be
remarkable.
Five fold cross-validation was adopted. Cross-validation is a standard pattern recogni-
tion technique used to avoid bias that would occur if points used in testing were the same as
those used in training. For five fold cross validation the training set members are divided into
five folds (groups) and training set members from four folds are used to generate classifiers
for the remaining fold, each fold being classified in succession.
1See http://ccb.jhu.edu/software/oc1/oc1.tar.gz
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If multiple classifiers are generated using some randomization procedure, as in the search
for the best hyperplane, the resulting probability estimate is expected to be of improved
accuracy and its standard deviation can be calculated. Such improvement was demonstrated
by Provost & Domingos (2003). For the current work, ten decision trees were generated with
random seeds for each fold, resulting in an ensemble of ten decision trees contributing to
probability estimates for each fold for the training set and 50 decision trees contributing to
the probability estimates for the entire catalog application set members. It should be noted
that this is a conditional probability, depending on the classifier, training set, and feature
set. Rankings based on probability of class membership are needed so that cases most likely
to belong to the target class can be considered first. The ensemble average of the resulting
probability estimates for a member will be designated the normalized score or vote. Ordering
this vote, say high to low, for the entire sample, results in a sort-ordered distribution, with
index 1 to N, where N is the number of members in the sample. If the index is divided
by the number of sample members it becomes the sample-size normalized index. The plot
of normalized score or vote versus the sample-size normalized index is designated the vote
curve.
For each source i, if Pi(GRS) is the estimate in favor of the source being GRS and
Pi(nonGRS) is the estimate against, then
Pi(GRS) + Pi(nonGRS) = 1. (1)
Thus,
ΣNi=1Pi(GRS) + Σ
N
i=1Pi(nonGRS) = N, (2)
where N is the number of points in the sample under consideration. Normalizing by N gives
[ΣNi=1Pi(GRS) + Σ
N
i=1Pi(nonGRS)]/N = 1. (3)
The normalized total in favor is the ’area under the curve’ of the sort-ordered, sample-size
normalized vote plot. It allows comparison of vote curves for the training set and application
set, as will be shown in Section 4. See Proctor (2003) and Proctor (2006) for other examples
of vote curve comparisons.
2.3.2. Classifier Options
OC1 allows, among other options, choice of pruning portion, impurity measure, order of
coefficient perturbation, number of jumps attempted to get out of a local minimum, and the
number of restarts at each node to test for the best hyperplane. Each will be discussed in
more detail in the following paragraphs. The other OC1 program options should not affect
solution results.
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Pruning portion: OC1 prunes decision trees by default, to avoid the problem of overfit-
ting. The only pruning method implemented is error complexity pruning using a separate
pruning set. This option specifies that a chosen fraction of the training set will be used
exclusively for pruning. If the pruning portion = 0, no pruning is done.
Impurity measures: The impurity measure is the metric used to determine the goodness
of a hyperplane location. New nodes are added so as to minimize the ”impurity” of the
training set members at the node. Impurity measures Gini Index, Twoing Rule, Max Minor-
ity, Sum Minority and Information Gain are distributed with the OC1 software. Early tests
showed performance of Max Minority and Sum Minority for lower skew training sets was
quite poor, and they were dropped from further comparisons. Two other impurity measures
were tested, since they were developed specifically to be skew insensitive. The impurity mea-
sure, designated Flach in tables below, was developed by Flach (2003) as a skew insensitive
splitting criterion, in particular
1− 2tpr · fpr
tpr + fpr
− 2(1− tpr)(1− fpr)
1− tpr + 1− fpr (4)
is optimized in selecting the split at a node. Here tpr is the ratio of true positive to total
positive instances for the trial split and fpr is the ratio of false positive to true negative.
For the impurity measure denoted Hellinger, the form for relative impurity for the Hellinger
distance developed by Cieslak & Chawla (2008) as a skew insensitive measure is√
(
√
tpr −
√
fpr)2 + (
√
1− tpr −
√
1− fpr)2. (5)
Order of coefficient perturbation: At each node OC1 adjusts the coefficients of the
hyperplane under consideration. The default order of adjustment is sequential, which means
all the coefficients of a hyperplane are perturbed in order to search for the best value to be
found for that coefficient. The alternatives are best first and random. For best first, the
coefficient that provides the greatest improvement in the impurity measure is done first. For
random coefficient perturbation, a coefficient is selected at random and the number of times
to pick a random coefficient can be specified.
Number of jumps to escape local minimum: When the algorithm cannot improve
any of the coefficients of a hyperplane deterministically, it is stuck in a local minimum. It
then attempts a number of jumps out of this minimum by choosing a random direction and
sliding the hyperplane in that direction to improve the impurity measure.
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Number of restarts: The number of restarts is the number of random hyperplanes at
each node examined for best position. This includes the best axis parallel split, if desired.
2.4. Classifier Evaluation
The confusion matrix, also called the contingency table, is useful for defining evaluation
metrics. For the two class problem under consideration, the confusion matrix becomes as
shown in Table 2, where TP, FP, FN, TN stand for true positive, false positive, false negative,
and true negative counts respectively; PP and PN stand for predicted positive and predicted
negative counts; and POS and NEG stand for the number of positive and negative class
members respectively, with Nts the training set size, (POS + NEG = Nts). Lower case is
used for relative frequencies, e.g. tp = TP/Nts. The true positive rate (hit rate) is defined
as tpr = TP/POS and the false positive rate (false alarm rate) fpr=FP/NEG. Accuracy
is defined as Acc = (TP + TN)/Nts and error rate as Err = (FP + FN)/Nts. Another
important quantity is the class ratio or skew, defined here as c = NEG/POS. Without loss
of generality, the GRS class is considered the positive class for this paper.
Until recently, classification accuracy has been the primary metric used to evaluate
classifiers (Dems˘ar 2006). As class distribution becomes more skewed, evaluation based on
accuracy breaks down, as it is biased toward the dominate class. It has become common
to use Receiver Operating Characteristic (ROC) analysis to make more general comparisons
(Ferri et al. 2002). A ROC graph depicts trade offs between tpr and fpr, typically shown
as fpr on the x-axis and tpr on the y-axis. The Area Under the ROC Curve (AUC) gives
the classifier performance as a single scalar and has been shown to be equivalent to the
probability that a randomly chosen (positive class member, negative class member) pair will
be correctly ranked (Hanley & McNeil (1982), Batista et al. (2004), and references therein).
An algorithm for generating a ROC curve from a set of ranked examples was given by
Provost & Fawcett (2001) and was adopted for this work. It generates a segment that bisects
the area that would have resulted from the most optimistic and most pessimistic orderings
of examples with the same score or vote. Note that a specific classifier instantiation is
represented by a single point on the ROC curve, thus only when one classifier is better over
entire performance space can it be declared the better classifier. Example ROC curves will
be shown below. Comparing classifiers using ROC analysis enables comparison of ranking
quality across the entire range of possible class thresholds. Hanley & McNeil (1982) discuss
the three way equivalence between the AUC, the Wilcoxon-Mann-Whitney non-parametric
test statistic (”the Wilcoxon”), and the probability of a correct ranking of, in the case here,
a (GRS, non-GRS) pair. They also developed a method for estimating the standard error of
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the difference between the areas of two ROC curves for case of applying different treatments
to the same data. They give
SE( ˆAUC1 − ˆAUC2) =
√
SE2( ˆAUC1) + SE2( ˆAUC2)− 2 · r · SE( ˆAUC1) · SE( ˆAUC2) (6)
where ˆAUC1 and ˆAUC2 are the respective area estimators of the areas for the two cases,
SE( ˆAUC1) and SE( ˆAUC2) are their respective standard errors, and r is a quantity repre-
senting the correlation introduced between the two areas from using the same sample training
set. The standard errors are given by
SE( ˆAUC) =
√
ˆAUC(1− ˆAUC) + (NGRS − 1)(Q1 − ˆAUC
2
) + (NnonGRS − 1)(Q2 − ˆAUC
2
)
NGRS ·NnonGRS
where estimators forQ1 andQ2 areQ1 ≃ ˆAUC/(2− ˆAUC) andQ2 ≃ 2· ˆAUC
2
/(1+ ˆAUC) and
NGRS and NnonGRS are the number of GRS and non-GRS in the training set, respectively.
A table in the reference then gives r as a function of the average of two areas vs. the
average of rGRS and rnonGRS, where rGRS is the correlation coefficient between the estimated
probabilities for the GRS in each area and rnonGRS is the correlation coefficient between the
non-GRS for each area. They suggest Kendall’s tau (see Press et al. (1992) for an algorithm)
as the appropriate correlation statistic for results obtained from an ordinal scale, as the case
here. To test the null hypothesis that the areas are the same for both cases, the ratio z is
calculated as
z =
ˆAUC1 − ˆAUC2
SE( ˆAUC1 − ˆAUC2)
(7)
and compared to the value of zc, the critical value for the probability of Type I error chosen.
3. TRAINING SET RESULTS
This section presents training set results for variations in pruning, skew, impurity mea-
sures, order of coefficient perturbation, number of hyperplanes per node examined, and
number of jumps attempted to escape local minimum. A feature set comparison is also
made and GRS outliers are discussed.
3.1. Pruning portion
Initial attempts with training sets of larger skew showed that it was necessary to avoid
pruning to obtain a classifier solution. Subsequently, it was learned that Provost & Domingos
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(2003), in a study of decision tree induction for probability-based rankings, found larger trees
may be better for probability estimation. Thus, subsequent results have all been generated
without pruning.
3.2. Training Set Skew-Ratio Comparisons
While experience suggested OC1 is fairly robust, there was concern about its ability to
construct decision trees with such high skew. Thus it was decided to begin with examination
of synthetic training sets with smaller number of non-GRS sources to explore the effect of
skew on the quality of resulting decision trees. Tests were run with modified training sets
with 48, 1000, 5000, 17000, and 34000 non-target source pairs, as well as the full training
set. The AUC, and average probability estimate and maximum probability estimate of the
training set GRS pairs were determined. Results are shown in Table 3. Calculation times for
training set construction (with an ensemble of 50 decision trees) ranged from a few minutes
for the smaller sets to a few hours for the full training set on an x86 64 processor.
Figure 1(a) shows ROC curve comparisons between the highest-skew and lowest-skew
training sets and Figure 1(b) shows the comparison between the two highest skew sets
examined. For intermediate skew ratios, not shown, various amounts of interweaving of
curves occured. However, it is noted that there appears to be a monotonic trend of improving
AUC as skew ratios approach the inherent skew ratio for the population.
Application of the Hanley & McNeil (1983) formula, Eqn. 6 above, for the standard
error of the difference in areas of two ROC curves, for the 48:48 skew curve and 51147:48
skew curve resulted in z=1.22. Thus the hypothesis of no significant difference is accepted
at the 5% level. However, the 48:48 skew curve being entirely below the 51147:48 curve,
whereas the others interweave suggests it is more marginal. A clear trend of degrading
mean probability estimate and maximum probability estimate for the training set GRG as
the skew ratio increases is apparent. Provost & Domingos (2003) in a study of tree induc-
tion for probability based rankings noted decision trees have been found to provide poor
probability estimates, but discussed why decision tree representation is not intrinsically in-
adequate and recommended they be considered when rankings based on class membership
is desired. Margineantu & Dietterich (2001) show probability estimation trees produce sur-
prisingly good rankings, even when the probability estimates themselves are questionable.
In Section 4 below, vote curve comparisons will be made that provide greater distinction
between the various skew-ratio cases.
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3.3. Impurity Measure Comparisons
Table 4 shows the results of utilization of the various impurity measures using the full
training set. Figure 2(a) shows ROC curve comparisons for the Flach and Information-Gain
impurity measures, the two extreme AUC values for impurity measure tests and Figure 2(b)
shows the comparison between Flach and Hellinger impurity measures. The remaining impu-
rity measures compared with Flach also show considerable interweaving of the ROC curves,
suggesting that while there is little to distinguish Flach from Gini, Variance, Twoing Rule
or Hellinger, the difference between Flach and Information-Gain impurity measures may be
more marginal.
Applying the formula for the standard error of the difference in areas of two ROC
curves, for ˆAUC(F lach) − ˆAUC(information gain), the highest and lowest AUC in the
table, results in z=1.60. This is less than the critical zc = 1.96 for two sided value for
normal distribution, for 5% probability of Type I error. Thus the hypothesis of no significant
difference between these two ROC areas is accepted.
3.4. Order of Coefficient Perturbation Comparison
The order-of-coefficient-perturbation option determines the order in which the hyper-
plane coefficients are adjusted in searching for impurity measure improvement. Table 5
shows an order-of-coefficient-perturbation comparison. A difference of AUC comparison of
best-first and random order gave z = 1.40 < zc indicating the hypothesis of no significant
difference is accepted at the 5% level. It is noted however, -R12 option (loop 12 times
picking a random coefficient and attempt to perturb it) also resulted in significantly longer
computation times.
3.5. Number of Hyperplanes per Node Comparison
The number of restarts, i, is the number of hyperplanes searched for the best position
at every node of the decision tree. The best axis parallel hyperplane and (i-1) random
hyperplanes are used. A difference of AUC calculation between using 20 and 60 hyper-
planes/node resulted in accepting the hypothesis of no significant difference. Of course the
more hyperplanes per node used the longer the decision tree generation run times.
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3.6. Number of Jumps attempted to escape local minimum
Doubling the number of jumps, from 20 to 40 did not provide significantly different
results.
3.7. Feature Set Comparisons
An eight feature set was compared to the six feature set using the Flach impurity
measure. The two additional features used were the ratio of minor to major axes for each
component. There was no significant difference in AUC at the 5% level.
3.8. Outliers
The sources J0317+769, J0342+636, J0508+609, J1036+677, J1847+707, J1951+706
showed votes consistently near zero over the various decision tree runs. Further examination
of these sources suggested J0317+769 and J0508+609 may have had possible wrong choices
for training set pairs for the lobes and J1847+707 has possible contamination from a un-
resolved chance projections. The poor results for J0342+636, J1036+677, and J1951+706
remain unclear, though contamination by chance projections remain a possible problem.
Also, it is noted that while training set GRS have been lumped into one class, different types
of GRS are expected to occupy different regions of feature space, a la FRI and FRII types.
The small number of training set GRS may well be insufficient to distinguish these regions.
4. APPLICATION SET RESULTS
The candidate pairlist for the entire catalog was constructed with the same size con-
straints used for the training set and consisted of 870,370 pairs, of which 817,603 were below
+60◦ declination. This section discusses types of contamination found, makes a comparison
of training set and application set vote curves and finally presents a table and mosaic of
higher-ranked sources.
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4.1. Contamination
Initial examination of images and contour plots of higher-ranked sources showed sig-
nificant contamination from galactic plane sources, including high probability HII regions,
about four dozen ring and shell type sources, most previously identified as Super Nova Rem-
nant (SNR), and some apparent chance projections. Also found were side-lobe artifacts from
certain bright sources.
A plot of the galactic coordinates of sources with silhouette sizes greater than 2.438
square arc minutes (the minimum size of at least one component for pairlist inclusion) for
the entire catalog are shown in Figure 3. It is noted that the ratio of large silhouette size
sources to total number of sources for the training set and application set differed by about
five percent. That difference may help account for excess galactic plane sources in the higher-
ranked results. Additionally, the current feature set may not be sufficient for discriminating
against these galactic plane sources.
Figure 4 shows example cutouts of some of this contamination. A random selection of
example higher-ranked source pairs from the galactic plane are shown in the first row of
Figure 4. The second row of Figure 4 shows a selection of NVSS cutouts of larger angular
size entries from the Giveon et al. (2005) catalog of Galactic radio compact HII regions at
1.4 GHz. These were chosen to demonstrate the various morphologies of these sources in
NVSS. It is noted that it is possible for pairs of HII regions to mimic GRS. NVSS images
of 890 high probability planetary nebula from Acker et al. (1992) were separately examined.
While perhaps 8% showed no NVSS signature and most were point-like sources, a few had
resolved morphology. The third row of Figure 4 shows a selection of NVSS images of larger
angular diameter Acker sources for comparison. We note that only one planetary nebula
(NGC 1514) was identified in the higher-ranked source pair list. Finally the fourth row
of the figure shows NVSS images of known SNR with Green (2009) designations recovered
from the higher-ranked sources. Of the ring and shell type sources, it is noted that 15
were subsequently identified as known SNR. The remainder were an assortment identified in
SIMBAD with HII regions, young stellar objects, dark nebulae, and bubbles. More features
may be needed to discriminate against these sources.
4.2. Vote Curve Comparison of the Training and Application Sets
Initial evaluation of the area under the vote curve for all pairs below +60◦ declination
resulted in a determination of 0.00227±0.00005. Excluding galactic plane sources and sources
around certain bright sources resulted in an improved area determination of 0.00196±0.0003,
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an improvement of over five standard deviations. Thus for further application set vote curve
comparisons, pairs above +60◦ declination (the training set) and pairs within 5◦ of the
galactic plane were excluded. Also excluded were pairs within 90′ of Cyg A, M1, M42 and
M87, areas with significant artifacts, leaving 438,350 pairs. Vote curves for this restricted
application set, using decision trees from the training sets with 48, 1000, 5000, 34000, and
51147 nonGRS, are shown in Figure 5(a). As the training set skew increases, they show a
clear trend of improvement towards the target area under the curve of 48/51195 ≃ .00094.
Note that for a perfect classifier, the vote curve would have a constant value of 1.0 at x = 0,
then drop to 0.0 at the normalized index of ∼ 0.00094. For greater detail, comparison of the
51147:48 skew restricted application-set vote curve with the 51147:48 skew training-set vote
curve over the initial index range is shown in Figure 5(b). Figure 5 clearly demonstrates the
need to compare vote curves for the training set and application set when the population’s
underlying skew ratio is unknown. Of course, for sufficiently strong features, this skew effect
may be obviated.
A possible explanation for the difference between the the training set vote-curve area
and the ideal-classifier area may be found in those resolved GRS sources that were excluded
from the training set. As will be discussed below, 19 were found to be higher-ranked sources
when the decision trees were applied to their largest components. If those are included, the
the target area would become (48+19)/(51195+19)=.00131, a near match to the training
set vote-curve area.
There are still some differences between the 51147:48 application set and training set
vote-curve areas. Possible reasons include false positives in the training set due to, for
example, unresolved chance projections in the GRS class. Also possible are unidentified true
GRS labeled nonGRS. There do not appear to be any GRS source pairs in the Lara et al.
(2001) sample for which both lobes are represented by approximate point-spread functions. It
may be that such pairs, though possible GRS, were not included in the original pre-selection.
4.3. Higher-Ranked Candidates - Table and Mosaic
Images and contour plots of over four thousand higher-ranked sources were examined.
These sources were produced using several of the better decision-tree ensembles. For the
pairs above +60◦, the rankings from the training-set decision trees were used. Preliminary
work was done to eliminate known HII regions, SNR, ambiguous galactic plane sources, and
sources for which FIRST counterparts indicated chance projections. Table 6 presents the
coordinates of 1616 GRS and candidate GRS from the higher-ranked sources, along with
size and preliminary morphological annotations. The key to the annotations are given in
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Table A-I. Typically, GRS/GRG are assigned an FR type. For this work, FR classification
was not attempted. Though many of the larger ’d’ and ’t’ annotated sources are clearly
FRII, the smaller, less resolved sources were difficult to evaluate. It was felt such distinc-
tions deserved more uniform analytic attention. In Table 6, other morphological types were
retained. The annotations can be used to select promising candidates of morphologies of
interest. A few incidental identifications, not from a candidate pair list are also included,
and annotated as such.
While well over a thousand of the sources in Table 6 appear to be viable GRS candidates,
approximately one quarter appear to be resolved cores, chance projections, or ambiguous
cases. They are included for possible future investigations. Note a few of the systems in this
table are less than 4′′, but also are included for documentation purposes. Also, it should be
noted that not all sources in this table have both source pair members as components. This
particularly applies to the resolved-core type morphology systems.
The significance of the system coordinate needs to be considered in the context of
the system morphology and the estimated size, i.e. only the tabulated coordinates that
are associated with an NVSS catalog source have the significant figures of the NVSS catalog
itself. The remainder are given to the same number of digits as the NVSS catalog for tabular
consistency and convenience. In this table, coordinate type ’c’ indicates a NVSS catalog
source presumed to be the core, and coordinate type ’v’ is an estimate for the core position
using lobe coordinates. These latter, in general, were the average of the component positions,
though some may have had visual adjustments. Figure 6 is a sample of those candidates,
including those judged to have chance projection or otherwise ambiguous appearance, for
which future observations could be made. The complete mosaic is available in the online
version of the journal.
While no comprehensive attempt was made at cross-identifications, those Lara et al.
(2001), Solovyov & Verkhodanov (2014), and Machalski et al. (2001) GRS recovered were
retained in the table, but not given another IAU designation. The coordinates listed for
these systems are as constructed for the other candidates in the table. It is noted that
of the 50 reported Solovyov & Verkhodanov (2014) GRS, 43 are in this candidate list.
(J185618.6+013120, though in their table of 51 entries, is a galactic plane source and was
dropped from their further discussion.) Of their remaining 7 GRS, four were resolved sources
not expected to be found by this method, two (J172331.0-352542, J182708.3-124020) were
perhaps more questionable galactic plane identifications, and one (J122045.0+055204) ap-
peared to be a sidelobe of J121925.2+054945.9. It is of interest that 19 of the 38 GRS of
Lara et al. (2001) sample that were excluded from the training set due to their resolved
lobes, never-the-less, were recovered. The overall GRS recovery rate from the Lara sample
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using a single ensemble is approximately half of such systems. The recovery rate for the
FRII and FRI/II systems of Machalski was only 40%, perhaps reflecting the differing flux
density limits for the Lara and Machalski samples.
5. SUMMARY and CONCLUSIONS
Pattern recognition procedures have been developed for recovering candidates for a
significant fraction of the expected number GRS from the NVSS catalog data. An overview
of the classification process was given. Training set construction, in particular the effect
of skew was examined. ROC curve analysis and AUC comparisons, along with vote-curve
comparisons were used to evaluate the classifiers.
The results of a selection of classifier options were compared. It was found necessary to
avoid pruning. This is consistent with the observations of Provost & Domingos (2003) that
larger trees may provide better classifications. The impurity measure comparisons showed
that choice of impurity measure did not have a strong effect on classifier quality.
The need for vote curve comparison of the training set and application set when popula-
tion skew ratios are unknown was demonstrated. The best consistency between the training
set and application set was for training-set skew ratios that more closely approached the
inherent ratio. The AUC and vote curve analysis suggested that for the given feature set,
OC1 was quite adequate for the higher-skew training sets.
Cutouts of the higher-ranked source pairs were examined and preliminarily screened to
eliminate known HII regions, SNR and chance projections, as well as ambiguous galactic
plane sources. A table of GRS and GRS candidates was constructed. These include doubles
and triples, and WAT, NAT, W, X, DD and S/Z-shaped systems. Some GRS candidates with
more PSF-like lobes were found in the candidate list, but since they were not represented in
the training set, they are not expected to be well represented in the high probability sources.
While classifiers have been generated that produce greater than 95% probability that a
randomly selected (GRS,non-GRS) pair will be properly ranked, probability estimates show
considerable room for improvement and thus, are an area for future study. Perhaps such low
average probability estimates for training-set GRS are not surprising, given the relatively
small number of training set GRS, the possibility of false positives and false negatives in
the training set, and the grouping of GRS types into a single class. However, a baseline for
future work has been established. A more profitable line of inquiry may be to apply pattern
recognition to separating the morphological types using the enlarged database and then
revisiting the GRS vs. nonGRS classification. A further area for study involves investigation
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of more powerful statistical tests for AUC comparison.
With a larger database, there is promise of being able to sort types of radio galaxies and
identify their regions in parameter space. Future work involves exploring options for includ-
ing source shape as well as core and redshift information and examination of the decision
tree ensembles to determine what they reveal about the locations of various morphologies in
feature space. While it is not impossible to visually search the entire set of NVSS maps for
particular morphologies, it is believed pattern recognition techniques will be needed to fully
exploit information contained in the catalog and images. Observationally verified training
sets will be needed and the importance of a representative training set should be emphasized.
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A. APPENDIX MATERIAL
Table A-I provides the key for annotations in Table 6, the table of GRS and candidates.
It should be noted the annotations are not necessarily mutually exclusive, for example an S
or Z-shaped source may also be a double-double candidate, thus groups may have multiple
morphological classification types listed. If multiple morphological types are given, they
generally are given in order of estimated probabilities.
While most keyed items in Table A-I are self-explanatory, a few comments are in order.
The ’cj’ annotation refers to two components, one larger and brighter, the other smaller
size and possible curved morphology. The ’d’ annotation consists of two components of
similar silhouette size and peak flux. The distinction between the two groups and becomes
difficult for smaller and fainter systems.
The ’dd’ annotation refers to a pair of double radio sources with a common center. Some
of these are candidate double double radio galaxies.
A few systems were noted for which the lobes appeared to have different FR morpholo-
gies, one diffuse with brightest region within the inner half of the radio source, the other
with brightest regions near the outer edge. See Gopal-Krishna & Wiita (2000) for detailed
discussion of HYMORS.
The annotation ’irr’ denotes a group whose members appear to be physically associated
but are not well described by another morphology class. Such groups may provide candidate
merger or relic type sources.
The annotation ’mg’ (multiple possible groupings) was used to refer to groups for which
multiple possibilities for physical associations appeared reasonable. This annotation was
followed by possible likely groupings. These groups require higher resolution, sensitivity,
and/or spectral data for definitive classification.
The annotation ’rc’ (resolved core) was used to describe a single contiguous non-pointlike,
extended source that may or may not have associated jets or lobes apparent and may or may
not have been resolved into multiple catalog components. Their silhouette may be irregular.
Optical counterparts for some of these sources were found to be the centers of large galaxies.
The distinction between double, resolved core, and core-jet morphology becomes rather
arbitrary for smaller angular diameter groups.
The annotation ’unu’ was generally applied to unusual configurations that could be
explained by chance projection. If they are not chance projections, they would be deemed
interesting.
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For the purposes of this paper, the annotation ’dl’ (dogleg) is used to describe jets or
lobe portions for which there is an apparent abrupt change in direction.
The annotation ’int’ (interesting) is a subjective evaluation, which may well have varied
over the course of the classifications.
The comment ’tail’ indicates a protrusion (normally low level) from lobe in direction
away from core, whereas ’jet’ indicates a protrusion from a presumed core.
An ’s’ annotation for a source indicates the source appeared to be a source associated
with the group by chance projection. For some source components, the assignment of jet or
lobe annotation was difficult and even arbitrary.
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Table A-I. Key for Table 6
Code Classification or Description
amb ambiguous
arc arc or C-shape, possible edge brightened lobe, bent jets, or ring fragment
cj core-jet
d double lobe radio galaxy - may include core-jet sources
dd double double morphology (DD), may be candidate DDRG
dl dogleg
fishtail multiple (usually two) lower level tails
hymor hybrid morphology radio source (HYMOR)
int interesting
irr irregular, distorted
incidental non-source pair systems found during cutout examinations
jet protrusion away from presumed core
lobe lobe, resolved lobe
mg multiple groupings possible
nat narrow angle tail (NAT)
point non-extended source for which the major and minor axes appear to be the same size
rc resolved compact source, non-pointlike
ring ring
ring-lobe edge or rim brightened lobe or embedded ring
s single source (sometimes with sidelobes) or probable chance projection of point-like source into group
sz S or Z-shaped
t triple, no bend, little extended structure
tail protrusion(normally lower level) from lobe in direction away from core
unu unusual, uncommon - may be due to chance projection
w W-shape, wiggles
wat wide angle tail (WAT)
x X-shape
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Fig. 1.— (a) A ROC curve comparison of training sets with skew 51147:48 and skew 48:48.
(b) A ROC curve comparison of training sets with skew 51147:48 and skew 34000:48.
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Fig. 2.— (a) ROC curve comparison of classifiers using Flach and Information-Gain impu-
rity measures. (b) ROC curve comparison of classifiers using Flach and Hellinger impurity
measures.
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Fig. 3.— Galactic coordinates of catalog sources with silhouette size ≥ 2.438 square arc
minutes. A random selection of 10% of points are shown for improved plot clarity.
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Fig. 4.— Examples of ’contamination’ and possible contamination in the training and ap-
plication sets. First row: Random selection of NVSS cutouts of galactic plane sources
from higher-ranked pairlist. Second row: Example NVSS cutouts of larger silhouette size
Giveon et al. (2005) catalog high reliability compact HII sources with NVSS coordinate and
the MSX6C designation listed by Giveon et al. (2005). Third row: Example NVSS cutouts
of larger silhouette size Acker et al. (1992) catalog high probability planetary nebulae with
NVSS coordinate and PNG designation. Fourth row: NVSS cutouts of known SNR from
higher-ranked pairlist with Green (2009) designations. Image cutout size is 20′ square.
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Fig. 5.— (a) Application Set Vote Curves from Training Sets with Various Skew. Galactic
plane sources and artifacts around certain bright sources have been excluded. (b) Vote
curve comparison of skew 51147:48 training set and its corresponding application set. Again
galactic plane sources and artifacts around certain bright sources have been excluded from
the application set. The areas shown are for the total area under the respective vote curve.
The expected ideal vote curve for the population is also shown.
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Fig. 6.— Giant Radio Sources and Candidates with IAU designation and Table 6 index.
These include some higher-ranked systems with ambiguous morphology as well as resolved
core, core-jets and presumed chance projections, retained for documentation purposes. Un-
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Table 1. List of Features for GRS Pattern Recognition
Feature Description
silszl................ silhouette size, component with larger silhouette size
silszs................ silhouette size, component with smaller silhouette size
flxl................. peak flux, component with larger silhouette size
flxs................. peak flux, component with smaller silhouette size
d....................... source pair separation
Nneighbors........... Number of sources within 20’ of larger silhouette-size source having
silhouette size larger than 1.871 square arc minutes
Note. — The silhouette size is the area enclosed by the fitted model at the 1.4 mJy level.
Table 2. Contingency Table - Two Class Problem
Positive Prediction Negative Prediction Totals
True Positive (TP) False Negative (FN) Positive Class (POS)
False Positive (FP) True Negative (TN) Negative Class (NEG)
Predicted Positive (PP) Predicted Negative (PN) Nts
Table 3. Synthetic Training Sets Compared with Complete Training Set
Training Set Skew AUCa meanb maximumc
48:48 0.920 + 0.030 0.862 + 0.038 0.9760 + 0.0002
1000:48 0.920 + 0.027 0.682 + 0.055 0.9688 + 0.0004
5000:48 0.928 + 0.026 0.474 + 0.058 0.9601 + 0.0006
17000:48 0.957 + 0.020 0.330 + 0.053 0.9588 + 0.0010
34000:48 0.963 + 0.019 0.296 + 0.045 0.9484 + 0.0007
51147:48 0.963 + 0.019 0.230 + 0.038 0.9269 + 0.0057
Note. — Options: best first order of coefficient perturbation, 40 hyper-
planes searched per node, no pruning, variance impurity measure
aArea under ROC curve with standard error
bUnweighted mean and standard deviation of mean for training set GRS
cMean of maximum vote with standard deviation of mean
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Table 4. Impurity Measure Comparisons
impurity measure AUCa meanb maximumc
Flach 0.978 + 0.015 0.191 + 0.032 0.786 + 0.083
Gini Index 0.965 + 0.019 0.203 + 0.032 0.898 + 0.020
Variance 0.963 + 0.019 0.230 + 0.038 0.927 + 0.006
Twoing Rule 0.962 + 0.019 0.228 + 0.042 0.929 + 0.008
Hellinger 0.952 + 0.021 0.313 + 0.045 0.908 + 0.021
Information Gain 0.935 + 0.025 0.132 + 0.022 0.563 + 0.144
Note. — Options: best first order of coefficient perturbation, 40 hy-
perplanes searched per node, no pruning
aArea under ROC curve with standard error
bUnweighted mean and standard deviation of mean for training set
GRS
cMean of maximum vote with standard deviation of mean
Table 5. Order of Coefficient Perturbation Comparisons
Order of Coefficient Perturbations AUCa meanb maximumc
best first 0.978 + 0.015 0.191 + 0.032 0.786 + 0.083
sequential 0.966 + 0.018 0.140 + 0.025 0.602 + 0.108
random (-R12) 0.942 + 0.024 0.161 + 0.026 0.606 + 0.109
Note. — Options: 40 hyperplanes searched per node, no pruning, Flach impurity
measure
aArea under ROC curve with standard error
bUnweighted mean and standard deviation of mean for training set GRS
cMean of maximum vote with standard deviation of mean
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Table 6. Giant Radio Sources and Candidates
Indexa
Source
Designation
R.A.(J2000) Dec.(J2000)
coordinate
typeb
size (’) Annotationsc
1 NVGRC J000042.9+121542 00 00 42.93 +12 15 42.4 v 10.0 d dd?
2 NVGRC J000106.4+340303 00 01 06.40 +34 03 03.0 c 5.0 t?
3 NVGRC J000333.3+514628 00 03 33.34 +51 46 28.9 c 7.0 t? asym core not apparent
4 NVGRC J000349.1-151734 00 03 49.19 -15 17 34.6 c 11.0 t
5 NVGRC J000449.3+124921 00 04 49.31 +12 49 21.5 v 7.0 mg d? 4’ d with adj 4’ d or irr?
. .
Note. — Table 6 is published in its entirety in the electronic edition of this journal. A portion is shown here for guidance regarding
its form and content.
Note. — Approximately two dozen candidates less that 4.0′ were retained in the table for documentation purposes.
Note. — Coordinate based source designations are truncated, not rounded. Format=JHHMMSS.s+DDMMSS
aFor easy reference, the index corresponds to numbered cutouts in Figure 6
bCoordinate type c indicates system coordinate is a NVSS fitted catalog entry, v indicates visual estimate from symmetry con-
siderations. It should be noted that only the coordinates associated with a NVSS catalog entry have the significance of the NVSS
entry.
cThe key to the annotations is given in Table A-I. Although the training set consisted of primarily FRI and FRII type sources,
FR classification was not attempted. Though many of the larger ’d’ and ’t’ annotated systems are clearly FRII, the smaller, less
resolved sources were difficult to evaluate. It was felt such distinctions deserved more uniform analytic attention. Also note that other
morphological types were retained for documention purposes. GRS previously identified by Lara et al. (2001) [2001A&A...370..409L],
Machalski et al. (2001) [2001A&A...371..445M], and Solovyov & Verkhodanov (2014) [2014AstBu..69..141S], were retained but not
given an NVGRC designation. Aside from the GRSs/GRGs of these three references and SNR identified by Green (2014,2016), no
comprehensive attempt was made at cross-identifications. Coordinates are given as for other entries.
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Title: A Selection of Giant Radio Sources from NVSS
Author: Proctor D.D.
Table: Giant Radio Sources and Candidates
================================================================================
Byte-by-byte Description of file: datafile6.txt
--------------------------------------------------------------------------------
Bytes Format Units Label Explanations
--------------------------------------------------------------------------------
1- 4 I4 --- Index Index
8- 29 A22 --- Name IAU Name (1)
33- 34 I2 h RAh Hour of Right Ascension (J2000)
36- 37 I2 min RAm Minute of Right Ascension (J2000)
39- 43 F5.2 s RAs Second of Right Ascension (J2000)
46- 46 A1 --- DE- Sign of the Declination (J2000)
47- 48 I2 deg DEd Degree of Declination (J2000)
50- 51 I2 arcmin DEm Arcminute of Declination (J2000)
53- 56 F4.1 arcsec DEs Arcsecond of Declination (J2000)
58- 58 A1 --- Flag System coordinate code (2)
60- 64 F5.1 arcmin diam System diameter, 1.4 MJy level (3)
71-188 A118 --- text Annotations (4)
--------------------------------------------------------------------------------
Note (1): Coordinate based source designations are truncated, not rounded.
Format=JHHMMSS.s+DDMMSS.
Note (2): It should be noted that only the coordinates associated with a NVSS
catalog entry have the significance of the NVSS entry.
c = system coordinate is a NVSS fitted catalog entry;
v = coordinate is visual estimate from symmetry considerations;
Note (3): Approximately two dozen candidates less that 4.0’ were retained in
the table for documentation purposes.
Note (4): Although the training set consisted of primarily FRI and FRII type
sources, FR classification was not attempted. Though many of the
larger ’d’ and ’t’ annotated systems are clearly FRII, the smaller,
less resolved sources were difficult to evaluate. It was felt such
distinctions deserved more uniform analytic attention. Also note
that other morphological types were retained for documention purposes.
GRS previously identified by Lara et al. (2001) [2001A&A...370..409L],
Machalski et al. (2001) [2001A&A...371..445M], and
Solovyov & Verkhodanov (2014) [2014AstBu..69..141S], were retained
but not given an NVGRC designation. Aside from the GRSs/GRGs of these
three references and SNR identified by Green (2014,2016), no comprehensive
attempt was made at cross-identifications. Coordinates are given as for
other entries.
--------------------------------------------------------------------------------
1 NVGRC J000042.9+121542 00 00 42.93 +12 15 42.4 v 10.0 d dd?
2 NVGRC J000106.4+340303 00 01 06.40 +34 03 03.0 c 5.0 t?
3 NVGRC J000333.3+514628 00 03 33.34 +51 46 28.9 c 7.0 t? asym core not apparent
4 NVGRC J000349.1-151734 00 03 49.19 -15 17 34.6 c 11.0 t
5 NVGRC J000449.3+124921 00 04 49.31 +12 49 21.5 v 7.0 mg d? 4’ d with adj 4’ d or irr?
6 NVGRC J000622.1+263549 00 06 22.14 +26 35 49.8 v 5.0 d dd?
7 NVGRC J000630.8+155000 00 06 30.89 +15 50 00.8 v 7.0 cp elliptic with cj?
8 NVGRC J000730.5+175127 00 07 30.55 +17 51 27.4 v 5.0 mg d?
9 NVGRC J000814.3-193947 00 08 14.36 -19 39 47.9 v 6.0 wat/nat? sz?
10 NVGRC J001117.5+523204 00 11 17.53 +52 32 04.0 v 4.0 cp? d? cj?
11 NVGRC J001118.9+321716 00 11 18.94 +32 17 16.9 c 9.0 wat d
12 NVGRC J001258.3-232628 00 12 58.38 -23 26 28.9 v 5.5 d? points
13 NVGRC J001458.8-391227 00 14 58.83 -39 12 27.8 c 10.0 rc
14 NVGRC J001502.2+101054 00 15 02.23 +10 10 54.1 v 5.0 d
15 NVGRC J001613.6-312312 00 16 13.65 -31 23 12.2 c 5.5 cj? cp?
16 NVGRC J001636.8-382649 00 16 36.81 -38 26 49.0 v 5.0 sz? wat?
17 NVGRC J001741.2-351539 00 17 41.26 -35 15 39.7 v 7.5 cp
18 NVGRC J001742.3+082757 00 17 42.36 +08 27 57.8 c 4.5 d/t
19 00 17 47.50 -22 23 11.3 v 9.5 d dd? x? (Solovyov & Verkhodanov(2014): J001748.5-222256)
20 NVGRC J001814.9+214134 00 18 14.91 +21 41 34.3 v 5.0 d
21 NVGRC J001817.7-161233 00 18 17.77 -16 12 33.7 v 4.5 d?
22 NVGRC J002011.3+000443 00 20 11.32 +00 04 43.7 v 4.5 sz? cp?
23 NVGRC J002035.5-201649 00 20 35.52 -20 16 49.6 v 10.5 mg w dd?
24 NVGRC J002045.0-375639 00 20 45.03 -37 56 39.2 v 6.5 sz? shell fragment?
25 NVGRC J002104.4-190948 00 21 04.41 -19 09 48.5 v 6.5 sz? d?
26 NVGRC J002221.8+234412 00 22 21.81 +23 44 12.4 c 7.0 wat? core id amb
27 NVGRC J002523.3+072422 00 25 23.33 +07 24 22.6 v 5.0 d? cp? points
28 NVGRC J002613.8+114352 00 26 13.83 +11 43 52.9 c 10.0 t
29 NVGRC J002700.1-121829 00 27 00.19 -12 18 29.0 c 5.0 t sz?
30 NVGRC J002728.9-301236 00 27 28.98 -30 12 36.8 c 5.5 t sz? wat?
31 NVGRC J002824.7-341919 00 28 24.75 -34 19 19.8 v 7.5 cp wat??
32 NVGRC J002828.1-002633 00 28 28.19 -00 26 33.8 v 4.5 d?
33 NVGRC J002849.5+145853 00 28 49.57 +14 58 53.8 v 4.5 d?
– 35 –
34 NVGRC J002956.9+140137 00 29 56.97 +14 01 37.9 v 5.5 cp point with elliptic
35 NVGRC J003014.1+112313 00 30 14.16 +11 23 13.1 v 5.0 wat?
36 NVGRC J003031.0+300202 00 30 31.08 +30 02 02.2 c 4.0 mg rc? may be larger
37 NVGRC J003049.2-030728 00 30 49.23 -03 07 28.2 v 4.0 d?
38 NVGRC J003130.0-112350 00 31 30.00 -11 23 50.0 v 4.0 t? (with cp?)
39 NVGRC J003147.6-151401 00 31 47.63 -15 14 01.7 v 4.5 mg d? wat/nat? cp?
40 NVGRC J003419.3+011857 00 34 19.34 +01 18 57.5 v 4.0 d
41 NVGRC J003525.6-053110 00 35 25.64 -05 31 10.8 v 7.0 mg wat?
42 NVGRC J003558.8-302237 00 35 58.89 -30 22 37.9 v 5.0 d dd?
43 NVGRC J003615.4+060918 00 36 15.47 +06 09 18.5 c 6.5 mg d? t? x? may be larger
44 NVGRC J003622.0-025825 00 36 22.02 -02 58 25.3 v 4.5 mg
45 NVGRC J003706.9+254102 00 37 06.99 +25 41 02.7 v 4.5 nat/wat?
46 NVGRC J003708.0+103930 00 37 08.04 +10 39 30.4 v 4.5 wat
47 NVGRC J003718.6+195841 00 37 18.69 +19 58 41.1 c 4.5 d t? no peak seen for core
48 NVGRC J003809.1+093606 00 38 09.11 +09 36 06.0 c 6.0 x? d
49 NVGRC J003821.5-185159 00 38 21.53 -18 51 59.8 v 4.0 d sz?
50 NVGRC J003939.8-130102 00 39 39.83 -13 01 02.1 c 13.0 mg unu complex region
51 NVGRC J004017.0+595948 00 40 17.04 +59 59 48.8 v 5.0 nat ring? int core id amb
52 NVGRC J004150.8+401110 00 41 50.88 +40 11 10.1 v 13.0 cp point and elliptic
53 NVGRC J004246.5+411610 00 42 46.56 +41 16 10.8 c 8.0 rc
54 NVGRC J004247.7-061457 00 42 47.72 -06 14 57.8 c 9.0 w dd? int core id amb
55 NVGRC J004340.1-295931 00 43 40.16 -29 59 31.6 v 6.5 d? elliptic
56 NVGRC J004516.3+535612 00 45 16.38 +53 56 12.5 v 4.0 wat?
57 NVGRC J004517.3+382512 00 45 17.39 +38 25 12.2 v 4.0 d? (with cp?) may be larger
58 NVGRC J004653.2+125528 00 46 53.25 +12 55 28.1 v 5.0 nat/wat? sz?
59 NVGRC J004733.1-251717 00 47 33.13 -25 17 17.1 c 20.0 rc
60 NVGRC J004830.4+432235 00 48 30.48 +43 22 35.1 v 9.0 cp
61 00 51 05.36 -20 28 47.6 c 9.5 t (Solovyov & Verkhodanov(2014): J005108.0-202818)
62 NVGRC J005116.0-283144 00 51 16.04 -28 31 44.8 c 3.0 mg cj? (with cp?)
63 NVGRC J005130.0-282704 00 51 30.03 -28 27 04.6 v 8.0 cp mg
64 00 53 31.62 +40 31 22.1 c 9.5 t dd? 5 components with apparent core (Solovyov & Verkhodanov(2014): J005331.6+403059)
65 NVGRC J005451.5+564842 00 54 51.53 +56 48 42.0 v 5.5 d? cp
66 NVGRC J005553.0+262650 00 55 53.07 +26 26 50.2 c 7.0 mg d? elliptic wat/nat? asym core id amb
67 NVGRC J005601.5-012034 00 56 01.57 -01 20 34.4 v 6.0 nat? sz? int similar adjacent system
68 NVGRC J005606.6+273314 00 56 06.65 +27 33 14.2 v 7.0 cp?
69 NVGRC J005615.3+490757 00 56 15.36 +49 07 57.5 v 4.0 d
70 NVGRC J005620.3-093623 00 56 20.37 -09 36 23.5 c 4.5 cj? rc?
71 NVGRC J005626.5-011558 00 56 26.51 -01 15 58.5 v 9.0 nat? sz? int similar adjacent system
72 NVGRC J005644.9-173840 00 56 44.94 -17 38 40.5 v 4.0 d (with cp?)
73 NVGRC J005655.9-115529 00 56 55.98 -11 55 29.9 v 4.5 nat/wat?
74 NVGRC J005700.9-201841 00 57 00.96 -20 18 41.5 v 5.0 d? points
75 NVGRC J005734.8-012332 00 57 34.86 -01 23 32.5 v 4.0 rc d SN
76 00 57 48.34 +30 21 14.4 c 34.0 nat? dl int (Solovyov & Verkhodanov(2014): J005744.4+302156)
77 NVGRC J005824.7+265200 00 58 24.77 +26 52 00.5 v 6.0 w? sz?
78 NVGRC J005901.2-152116 00 59 01.29 -15 21 16.2 v 5.5 d? points
79 NVGRC J005938.1-124712 00 59 38.11 -12 47 12.4 v 4.0 wat/nat? sz? dl? cp?
80 NVGRC J005956.2-224747 00 59 56.21 -22 47 47.5 v 4.5 mg wat?
81 NVGRC J010001.3+300249 01 00 01.36 +30 02 49.9 v 8.0 rc? lobe of large nat/wat to west?
82 NVGRC J010051.6+061654 01 00 51.66 +06 16 54.3 c 6.0 sz
83 NVGRC J010144.4-025246 01 01 44.45 -02 52 46.4 c 9.5 wat/nat w? asym lobes?
84 NVGRC J010150.7-064803 01 01 50.76 -06 48 03.3 c 17.5 wat
85 NVGRC J010155.7+505259 01 01 55.72 +50 52 59.0 v 7.5 sz? (with cp?) w? int
86 NVGRC J010236.7+042049 01 02 36.77 +04 20 49.2 c 4.5 d (with cp?)
87 NVGRC J010326.6+084950 01 03 26.69 +08 49 50.5 v 7.0 mg wat?
88 NVGRC J010340.2+423912 01 03 40.29 +42 39 12.2 v 7.0 mg sz? cp? core id amb
89 NVGRC J010356.7+320627 01 03 56.72 +32 06 27.4 v 6.0 nat/wat? sz?
90 NVGRC J010535.5+283701 01 05 35.59 +28 37 01.8 v 4.0 d wat?
91 01 07 24.75 +32 25 12.6 v 18.0 w (Solovyov & Verkhodanov(2014): J010725.4+322439)
92 NVGRC J010803.5+270001 01 08 03.50 +27 00 01.5 c 5.5 d t sz? core fit but not apparent
93 NVGRC J010854.6+132016 01 08 54.67 +13 20 16.0 v 6.5 wat? rc x? dd?
94 NVGRC J010936.1+252346 01 09 36.19 +25 23 46.0 c 5.0 d/t
95 01 09 39.85 +73 11 45.8 v 5.5 d (Lara et al.(2001): J0109+731)
96 NVGRC J011105.6-142245 01 11 05.61 -14 22 45.9 c 6.0 rc? t?
97 01 12 02.54 +49 28 41.9 c 13.0 t int gap around core (Solovyov & Verkhodanov(2014): J011203.6+493004)
98 NVGRC J011258.6+152932 01 12 58.68 +15 29 32.9 v 10.0 wat/nat? w? 7 components
99 01 13 08.25 -17 19 32.2 c 7.5 sz t (Solovyov & Verkhodanov(2014): J011306.9-1720280)
100 NVGRC J011341.8+010555 01 13 41.82 +01 05 55.9 v 4.5 mg x? cp?
101 NVGRC J011352.3+622434 01 13 52.32 +62 24 34.6 v 5.0 d
102 NVGRC J011429.7+050814 01 14 29.78 +05 08 14.2 v 7.0 d? (with tail?)
103 NVGRC J011453.1-223052 01 14 53.11 -22 30 52.9 v 5.0 cp d?
104 NVGRC J011544.9-241712 01 15 44.98 -24 17 12.4 c 3.5 cj? d?
105 NVGRC J011557.3+250720 01 15 57.32 +25 07 20.9 c 8.0 t
106 NVGRC J011800.8-364011 01 18 00.82 -36 40 11.1 v 5.5 mg int quad
107 NVGRC J011822.4+471213 01 18 22.48 +47 12 13.9 v 4.0 d (dl or with cp?)
108 NVGRC J012024.7+430950 01 20 24.75 +43 09 50.2 v 6.5 cp d? asym. one is arc/crescent
109 NVGRC J012041.6-170121 01 20 41.64 -17 01 21.8 v 11.0 wat d dd ring lobe
110 NVGRC J012317.0+485812 01 23 17.09 +48 58 12.2 v 6.0 wat/nat?
111 NVGRC J012322.5+014559 01 23 22.56 +01 45 59.1 v 10.0 rc?
– 36 –
112 NVGRC J012359.4+431259 01 23 59.40 +43 12 59.8 v 6.0 d (with cp?)
113 NVGRC J012400.4+805514 01 24 00.42 +80 55 14.5 c 4.5 wat? sz? core not apparent
114 NVGRC J012512.3+581040 01 25 12.39 +58 10 40.5 v 11.0 d
115 NVGRC J012532.2+070338 01 25 32.26 +07 03 38.3 c 11.0 nat?
116 NVGRC J012600.6-012052 01 26 00.61 -01 20 52.5 c 18.5 w? wat? may be larger
117 NVGRC J012718.4-041406 01 27 18.48 -04 14 06.5 c 4.5 d t
118 NVGRC J012848.8+243143 01 28 48.88 +24 31 43.8 c 5.5 t
119 NVGRC J013327.2-082420 01 33 27.28 -08 24 20.9 c 6.0 wat/nat? t?
120 NVGRC J013354.4-362914 01 33 54.42 -36 29 14.6 v 14.0 sz NGC 612
121 NVGRC J013413.9-010606 01 34 13.91 -01 06 06.8 v 12.0 wat? w?
122 NVGRC J013419.2+143014 01 34 19.20 +14 30 14.5 v 5.0 mg cp d?
123 NVGRC J013448.8+080047 01 34 48.85 +08 00 47.0 c 4.5 cj may be larger
124 NVGRC J013523.8-051640 01 35 23.86 -05 16 40.1 v 4.0 rc
125 NVGRC J013525.5-004436 01 35 25.59 -00 44 36.0 v 8.0 t?
126 NVGRC J013536.4+504036 01 35 36.40 +50 40 36.9 c 5.0 wat?
127 NVGRC J013615.5-381433 01 36 15.56 -38 14 33.7 v 7.0 mg cp two non-aligned elliptic
128 NVGRC J013847.4+472315 01 38 47.48 +47 23 15.1 v 6.0 d? wat?
129 NVGRC J013927.2+395654 01 39 27.25 +39 56 54.6 c 7.0 mg t
130 NVGRC J013956.3+230716 01 39 56.33 +23 07 16.4 c 9.0 wat?
131 NVGRC J014207.6-064148 01 42 07.66 -06 41 48.2 v 6.5 sz? wat?
132 NVGRC J014259.4+313833 01 42 59.44 +31 38 33.6 v 4.0 d
133 NVGRC J014356.0+062443 01 43 56.00 +06 24 43.9 c 7.0 wat t
134 NVGRC J014442.6+424417 01 44 42.61 +42 44 17.1 v 4.5 d sz?
135 NVGRC J014715.6+173725 01 47 15.68 +17 37 25.3 v 5.5 d? cp? int cluster of ’point’ sources
136 NVGRC J014849.5+062258 01 48 49.58 +06 22 58.0 v 5.0 d
137 NVGRC J014942.8-133220 01 49 42.81 -13 32 20.6 v 4.0 d? points
138 NVGRC J014943.7-074226 01 49 43.72 -07 42 26.9 c 6.5 wat t?
139 NVGRC J015006.1-164043 01 50 06.11 -16 40 43.4 c 7.0 mg t? d+s?
140 NVGRC J015012.4-304151 01 50 12.46 -30 41 51.0 v 4.5 d?
141 NVGRC J015124.9-111202 01 51 24.95 -11 12 02.5 c 13.5 w?
142 NVGRC J015151.5-254704 01 51 51.52 -25 47 04.1 v 4.5 mg
143 NVGRC J015200.8-303317 01 52 00.84 -30 33 17.1 c 5.5 t? mg
144 01 53 02.45 +71 15 59.2 v 7.5 w? fades (Lara et al.(2001): J0153+712, Solovyov & Verkhodanov(2014): J015302.5+711559)
145 NVGRC J015622.1+053739 01 56 22.14 +05 37 39.8 c 9.0 w? wat?
146 01 57 56.16 +02 10 17.5 c 9.0 x core id amb (Solovyov & Verkhodanov(2014): J015756.3+020950)
147 NVGRC J015825.8+245140 01 58 25.88 +24 51 40.6 c 5.0 t sz?
148 NVGRC J015837.5+100452 01 58 37.54 +10 04 52.1 v 5.0 d?
149 NVGRC J020030.0+404900 02 00 30.00 +40 49 00.0 v 14.0 d?
150 NVGRC J020052.5+393439 02 00 52.57 +39 34 39.5 v 5.5 nat/wat arc
151 NVGRC J020211.1+152603 02 02 11.16 +15 26 03.1 v 5.5 mg wat/nat? (with rc?)
152 NVGRC J020320.9+431647 02 03 20.94 +43 16 47.8 v 4.0 d? points
153 NVGRC J020504.6+230517 02 05 04.61 +23 05 17.6 c 5.0 cj? rc?
154 NVGRC J020710.1+533901 02 07 10.14 +53 39 01.9 v 10.0 d
155 NVGRC J020813.3+273152 02 08 13.39 +27 31 52.6 c 6.0 t wat?
156 NVGRC J020822.3-320219 02 08 22.32 -32 02 19.9 c 10.0 sz t
157 NVGRC J020851.4-151354 02 08 51.47 -15 13 54.0 v 6.0 d wat? cp?
158 NVGRC J020942.4+150027 02 09 42.45 +15 00 27.3 c 6.5 mg wat? core id amb
159 NVGRC J021201.3-241152 02 12 01.34 -24 11 52.5 c 7.0 wat
160 NVGRC J021329.0+292139 02 13 29.05 +29 21 39.0 c 4.5 wat mg
161 NVGRC J021413.0+325053 02 14 13.04 +32 50 53.6 c 7.0 t
162 NVGRC J021427.6-140547 02 14 27.62 -14 05 47.9 v 8.0 d dd? resolved lobes
163 NVGRC J021625.1-024339 02 16 25.19 -02 43 39.0 v 7.0 nat/wat?
164 NVGRC J021717.3-145640 02 17 17.34 -14 56 40.7 v 6.0 d? cp? wat??
165 NVGRC J021837.3+530405 02 18 37.37 +53 04 05.3 v 7.5 d
166 NVGRC J021924.9+124620 02 19 24.92 +12 46 20.1 v 6.0 mg d? sz? w? (with cp’s?)
167 02 20 22.95 +36 59 40.1 c 14.0 w t? dd? irr core id amb (Solovyov & Verkhodanov(2014): J022033.5+365943)
168 NVGRC J022251.6+425744 02 22 51.60 +42 57 44.9 c 7.0 t ring-lobe?
169 NVGRC J022304.2-211400 02 23 04.23 -21 14 00.4 c 5.0 cj
170 NVGRC J022318.0+425939 02 23 18.00 +42 59 39.0 v 7.0 wat? rc?
171 NVGRC J022409.6+500700 02 24 09.65 +50 07 00.0 v 7.0 cp point with 3.5’ arc/crescent
172 NVGRC J022526.9-313740 02 25 26.98 -31 37 40.1 c 5.5 t? cp?
173 NVGRC J022617.3-160108 02 26 17.39 -16 01 08.1 c 8.0 wat
174 NVGRC J022821.0-243351 02 28 21.06 -24 33 51.9 v 5.0 cp d? point and elliptic
175 NVGRC J022825.5-281405 02 28 25.52 -28 14 05.5 v 4.0 cp? nat?
176 NVGRC J023002.5+423415 02 30 02.50 +42 34 15.5 v 6.0 d? cp? mg?
177 NVGRC J023125.9-173914 02 31 25.98 -17 39 14.5 c 6.5 t wat/nat?
178 NVGRC J023137.1-204020 02 31 37.17 -20 40 20.4 c 5.5 nat/wat? t PKS 0229-208
179 NVGRC J023300.0-152100 02 33 00.00 -15 21 00.0 v 6.5 d? points
180 NVGRC J023413.9+312928 02 34 13.91 +31 29 28.1 v 5.5 d (teardrop shape lobes) 4 components
181 NVGRC J023432.1+471211 02 34 32.19 +47 12 11.2 c 5.0 rc w?
182 NVGRC J023830.5+023325 02 38 30.59 +02 33 25.1 v 8.5 w? nat? x? cp?
183 NVGRC J024024.4-162848 02 40 24.41 -16 28 48.0 v 6.0 cp d? point and elliptic
184 NVGRC J024104.9+084439 02 41 04.95 +08 44 39.3 v 13.0 w
185 NVGRC J024146.4-283954 02 41 46.46 -28 39 54.5 c 6.5 wat/nat cp?
186 NVGRC J024148.5-312214 02 41 48.55 -31 22 14.1 c 6.0 mg nat/wat? d?
187 NVGRC J024155.0+593613 02 41 55.03 +59 36 13.9 c 9.0 rc sz? unu wispy/clumpy
188 NVGRC J024429.2-254751 02 44 29.28 -25 47 51.6 v 5.0 cp d? point and elliptic
189 NVGRC J024432.8+393412 02 44 32.88 +39 34 12.5 v 4.5 d rc
– 37 –
190 NVGRC J024435.3-052610 02 44 35.30 -05 26 10.0 v 5.0 mg
191 NVGRC J024618.9-301629 02 46 18.93 -30 16 29.3 c 7.0 rc
192 NVGRC J024636.3+294306 02 46 36.39 +29 43 06.1 v 3.5 d
193 NVGRC J024733.6+615632 02 47 33.60 +61 56 32.5 v 7.0 cp? unu trough/cleared area, ring?
194 NVGRC J024738.1-383806 02 47 38.10 -38 38 06.2 v 5.0 d? points
195 NVGRC J024743.0-362400 02 47 43.00 -36 24 00.0 v 7.0 d? points
196 NVGRC J024811.4-041611 02 48 11.40 -04 16 11.3 v 4.5 rc? lobe? fades
197 NVGRC J024853.7-313231 02 48 53.75 -31 32 31.5 v 5.0 mg point and elliptic
198 NVGRC J024909.7+182003 02 49 09.78 +18 20 03.5 c 11.0 wat/nat beautiful 7 or more components
199 NVGRC J024930.4+430525 02 49 30.48 +43 05 25.6 v 5.0 d
200 NVGRC J024934.1-203047 02 49 34.19 -20 30 47.6 v 11.0 w? wat? sz?
201 NVGRC J025048.9+084313 02 50 48.97 +08 43 13.1 v 4.0 d
202 NVGRC J025100.5+465724 02 51 00.55 +46 57 24.0 c 15.0 w? nat/wat? sz? irr int core id amb
203 NVGRC J025102.8+261412 02 51 02.85 +26 14 12.9 v 3.5 d
204 NVGRC J025135.9+373146 02 51 35.92 +37 31 46.7 c 6.0 t fades
205 NVGRC J025204.1+381122 02 52 04.18 +38 11 22.1 c 4.5 cj? rc?
206 NVGRC J025209.4+025418 02 52 09.43 +02 54 18.1 c 5.0 t
207 NVGRC J025347.1-200007 02 53 47.15 -20 00 07.6 v 4.0 d? cp?
208 NVGRC J025739.9+060317 02 57 39.91 +06 03 17.3 v 12.5 w? nat/wat?
209 NVGRC J025831.8+133417 02 58 31.89 +13 34 17.4 c 5.5 cj fades
210 NVGRC J025847.9-263432 02 58 47.90 -26 34 32.6 v 11.0 cp d with elliptic
211 NVGRC J025926.4+355632 02 59 26.46 +35 56 32.7 v 6.5 wat
212 NVGRC J030039.8+362145 03 00 39.85 +36 21 45.8 v 5.0 d? points
213 NVGRC J030209.9+434229 03 02 09.93 +43 42 29.5 c 7.0 cj arc
214 NVGRC J030227.8+423300 03 02 27.88 +42 33 00.5 v 5.0 d dd?
215 NVGRC J030251.7+015456 03 02 51.73 +01 54 56.8 v 7.5 d?
216 NVGRC J030304.1-341413 03 03 04.18 -34 14 13.4 v 8.5 cp two elliptics
217 NVGRC J030314.5+162615 03 03 14.59 +16 26 15.3 v 5.0 rc d?
218 NVGRC J030826.2+040642 03 08 26.26 +04 06 42.8 c 5.0 rc NGC 1218
219 NVGRC J030954.7+191410 03 09 54.71 +19 14 10.1 v 7.5 d? asym one lobe wispy? or ring? int
220 NVGRC J031013.6+425002 03 10 13.64 +42 50 02.6 v 7.0 wat? t?
221 NVGRC J031242.8-363314 03 12 42.81 -36 33 14.8 c 5.0 rc sz?
222 NVGRC J031334.9-063204 03 13 34.97 -06 32 04.5 c 5.0 d x?
223 NVGRC J031400.3+202106 03 14 00.38 +20 21 06.8 v 6.0 d 4 components sz? x??
224 NVGRC J031447.9+150830 03 14 47.91 +15 08 30.4 c 8.0 wat/nat
225 NVGRC J031602.3-265738 03 16 02.38 -26 57 38.7 c 6.5 sz? d? t?
226 NVGRC J031633.0+411710 03 16 33.01 +41 17 10.1 v 10.0 w? d with cp? fades int
227 03 17 47.74 +76 57 22.7 v 5.0 mg cp? (Lara et al.(2001): J0317+769)
228 NVGRC J031817.7+415211 03 18 17.74 +41 52 11.5 c 11.5 nat? unu core id amb
229 03 18 18.87 +68 29 27.3 c 16.5 t x? (Lara et al.(2001): J0318+684, Solovyov & Verkhodanov(2014): J031821.9+682932)
230 NVGRC J031931.6-211446 03 19 31.64 -21 14 46.2 v 4.0 wat? cp?
231 NVGRC J031948.1+413042 03 19 48.16 +41 30 42.1 c 9.0 rc 3C 84
232 NVGRC J032009.8-105539 03 20 09.84 -10 55 39.2 c 4.5 d t
233 NVGRC J032031.0+304248 03 20 31.07 +30 42 48.4 v 4.0 wat? cp?
234 NVGRC J032040.9+272748 03 20 40.97 +27 27 48.8 v 4.0 mg d with cp? w? sz? may be larger
235 NVGRC J032101.8-370927 03 21 01.85 -37 09 27.0 v 14.0 wat? artifact? apx. center of ~0.75 degree disturbance SN 1965J, NGC 1310 within 3.5’
236 NVGRC J032126.1+180559 03 21 26.13 +18 05 59.4 c 12.0 w wat/nat? int
237 NVGRC J032145.1+514855 03 21 45.11 +51 48 55.9 v 5.0 d
238 NVGRC J032156.0+434635 03 21 56.09 +43 46 35.1 v 5.0 d
239 NVGRC J032247.3+210749 03 22 47.35 +21 07 49.7 c 5.0 t
240 NVGRC J032252.5+233414 03 22 52.59 +23 34 14.8 v 4.0 d
241 NVGRC J032313.1+554226 03 23 13.16 +55 42 26.5 v 7.0 mg cj? t? asym hymors?
242 NVGRC J032533.6-392728 03 25 33.62 -39 27 28.2 c 13.0 wat
243 NVGRC J032625.3+094018 03 26 25.30 +09 40 18.4 c 8.0 wat/nat? unu core id amb
244 NVGRC J032636.9+023254 03 26 36.98 +02 32 54.4 v 6.5 d? cj? wat? w??
245 NVGRC J032638.5+415209 03 26 38.58 +41 52 09.8 v 4.0 d? cj?
246 NVGRC J032754.4+023341 03 27 54.44 +02 33 41.8 v 6.0 d sz? rc?
247 NVGRC J032758.0+382209 03 27 58.04 +38 22 09.1 c 6.0 sz?
248 NVGRC J032923.8+394732 03 29 23.89 +39 47 32.6 c 8.0 t sz?
249 NVGRC J033014.1-365309 03 30 14.19 -36 53 09.4 v 4.5 d
250 NVGRC J033018.5+573528 03 30 18.55 +57 35 28.7 v 6.0 mg cp? d?
251 NVGRC J033406.1-390058 03 34 06.16 -39 00 58.4 c 8.5 wat/nat core id amb
252 NVGRC J033418.4+392122 03 34 18.46 +39 21 22.0 c 6.5 rc?
253 NVGRC J033441.6-104328 03 34 41.61 -10 43 28.0 v 5.0 cp? d?
254 NVGRC J033524.1+550328 03 35 24.13 +55 03 28.0 c 7.0 wat? sz? t dl
255 NVGRC J033600.3+473536 03 36 00.35 +47 35 36.3 v 7.5 w? sz? 4 or more components
256 NVGRC J033737.8+330928 03 37 37.83 +33 09 28.7 c 8.0 t
257 NVGRC J033829.0-352700 03 38 29.02 -35 27 00.7 c 6.0 t
258 NVGRC J033845.9-352255 03 38 45.96 -35 22 55.0 v 4.0 d - incidental
259 NVGRC J033919.1+011548 03 39 19.16 +01 15 48.9 c 5.0 d
260 NVGRC J033931.3-181646 03 39 31.33 -18 16 46.2 v 6.5 cp elliptic with cj?
261 NVGRC J034015.7-015338 03 40 15.70 -01 53 38.0 v 4.0 sz d
262 NVGRC J034141.4-310427 03 41 41.49 -31 04 27.6 v 6.0 cp
263 03 42 09.26 +63 39 28.3 c 6.0 t core asymmetric position (Lara et al.(2001): J0342+636)
264 NVGRC J034253.9-065225 03 42 53.91 -06 52 25.3 c 4.5 d t
265 NVGRC J034346.8+231852 03 43 46.83 +23 18 52.7 c 5.0 wat? sz? core id amb
266 NVGRC J034419.8+510224 03 44 19.88 +51 02 24.8 v 12.0 wat cp? GRS or two
267 NVGRC J034629.7-342232 03 46 29.77 -34 22 32.0 v 7.5 rc d? x?
– 38 –
268 NVGRC J034901.6-385427 03 49 01.64 -38 54 27.8 v 7.0 wat?
269 NVGRC J034909.7+053418 03 49 09.74 +05 34 18.6 v 5.5 wat/nat? cp?
270 NVGRC J035052.1-014531 03 50 52.14 -01 45 31.4 c 9.0 t
271 NVGRC J035129.2-354258 03 51 29.20 -35 42 58.0 v 5.5 d sp?
272 NVGRC J035133.3-274500 03 51 33.33 -27 45 00.2 v 8.0 w? x?
273 NVGRC J035140.7-045620 03 51 40.73 -04 56 20.9 c 6.0 t? cp?
274 NVGRC J035322.1+355212 03 53 22.16 +35 52 12.0 v 6.5 mg d/sz? dl? (with cp?)
275 NVGRC J035339.2-011319 03 53 39.23 -01 13 19.8 c 6.0 wat?
276 NVGRC J035402.7-083431 03 54 02.76 -08 34 31.6 c 8.0 wat? ring? cp? core id amb
277 NVGRC J035422.2-383228 03 54 22.26 -38 32 28.5 v 7.5 wat? sz?
278 NVGRC J035434.7-151405 03 54 34.78 -15 14 05.2 v 5.0 d asym
279 NVGRC J035648.8-342654 03 56 48.83 -34 26 54.0 v 8.0 cp wat?
280 NVGRC J035650.9+001343 03 56 50.92 +00 13 43.1 v 4.0 d (with cp?)
281 NVGRC J035715.2+375653 03 57 15.23 +37 56 53.9 v 5.0 sz? rc?
282 NVGRC J035742.3+455758 03 57 42.33 +45 57 58.7 v 7.5 wat possible core at J000 03 57 38.59 +45 56 59.4
283 NVGRC J035743.2-305225 03 57 43.27 -30 52 25.5 v 4.0 d
284 NVGRC J035800.3-393629 03 58 00.39 -39 36 29.3 v 8.0 cp
285 NVGRC J035834.5+405544 03 58 34.56 +40 55 44.2 v 5.0 d? cp? both comp near pointlike
286 NVGRC J040023.2+314725 04 00 23.27 +31 47 25.6 v 6.0 d
287 NVGRC J040045.5+261910 04 00 45.54 +26 19 10.1 v 4.5 d sz? rc?
288 NVGRC J040052.5+344247 04 00 52.53 +34 42 47.6 v 5.0 wat/nat dl?
289 NVGRC J040108.5-253104 04 01 08.52 -25 31 04.2 v 5.0 mg d wat/nat? cp?
290 NVGRC J040310.8+342907 04 03 10.86 +34 29 07.5 v 6.0 d? (with cp?) asym
291 NVGRC J040409.8+151635 04 04 09.88 +15 16 35.2 c 5.0 t
292 NVGRC J040621.0+205622 04 06 21.07 +20 56 22.6 v 5.0 d
293 NVGRC J040650.7-064704 04 06 50.70 -06 47 04.9 v 5.0 cp? cj?
294 NVGRC J040651.0+094700 04 06 51.03 +09 47 00.5 c 6.0 sz
295 NVGRC J040715.8+034239 04 07 15.86 +03 42 39.4 c 8.0 wat/nat? dd? core id amb
296 NVGRC J040742.5+491050 04 07 42.59 +49 10 50.8 v 5.0 d
297 NVGRC J040905.8-052934 04 09 05.81 -05 29 34.8 v 5.5 cp
298 NVGRC J041203.9-325221 04 12 03.98 -32 52 21.0 v 5.5 rc? sz?
299 NVGRC J041524.2+422020 04 15 24.20 +42 20 20.5 v 4.0 d
300 NVGRC J041543.7+331413 04 15 43.77 +33 14 13.1 v 5.0 cp
301 NVGRC J041820.9+380148 04 18 20.96 +38 01 48.6 c 6.0 rc? t?
302 NVGRC J042109.0+260038 04 21 09.02 +26 00 38.1 v 6.0 d with tail
303 NVGRC J042115.9-295350 04 21 15.91 -29 53 50.6 v 4.5 cp
304 NVGRC J042220.9+151101 04 22 20.97 +15 11 01.4 c 14.5 d dd? dumbell int ’spherical’ lobes at end of jets int grayscale wispy ring-lobes
305 NVGRC J042228.9+140748 04 22 28.95 +14 07 48.7 c 8.5 sz t core
306 NVGRC J042234.6-261606 04 22 34.62 -26 16 06.5 v 6.0 rc? t? irr (with cp?)
307 NVGRC J042340.7+324831 04 23 40.73 +32 48 31.4 v 5.5 cp d?
308 NVGRC J042418.7-274352 04 24 18.73 -27 43 52.5 v 5.0 d sp?
309 NVGRC J042538.6+194303 04 25 38.64 +19 43 03.1 c 5.0 nat?
310 NVGRC J042717.6+463415 04 27 17.64 +46 34 15.5 v 5.5 sz? cp?
311 NVGRC J042828.9+114627 04 28 28.90 +11 46 27.5 v 4.0 wat? (with cp?)
312 NVGRC J042857.2-031422 04 28 57.22 -03 14 22.1 v 5.0 cp
313 NVGRC J043025.3+242053 04 30 25.35 +24 20 53.1 c 4.0 rc? cj? d? asym
314 NVGRC J043145.5+082950 04 31 45.55 +08 29 50.6 v 5.5 d? point and elliptic
315 NVGRC J043308.6+060202 04 33 08.68 +06 02 02.3 v 5.0 dd? with cp? pair of doubles? sz?
316 NVGRC J043311.0+052115 04 33 11.03 +05 21 15.4 c 9.0 rc? t? sz? cp? irr int
317 NVGRC J043406.0-245534 04 34 06.02 -24 55 34.1 v 5.5 d? points
318 NVGRC J043409.1-132219 04 34 09.15 -13 22 19.5 c 9.0 nat? rc? with tail, 6 components core id amb
319 NVGRC J043503.2+215527 04 35 03.26 +21 55 27.8 c 5.0 d t?
320 NVGRC J043526.4-192503 04 35 26.44 -19 25 03.1 v 4.0 d t? - incidental
321 NVGRC J043558.1-233319 04 35 58.13 -23 33 19.8 c 8.5 t dumbell irr lobes hymors? ring-lobe?
322 NVGRC J043637.2-222629 04 36 37.22 -22 26 29.4 v 4.5 rc? d? with low-level ’hook’ (or cp?)
323 NVGRC J043702.4+160459 04 37 02.41 +16 04 59.4 v 6.5 nat/wat?
324 NVGRC J043755.6-374050 04 37 55.62 -37 40 50.7 v 5.5 d rc? x?
325 NVGRC J043838.3+142422 04 38 38.38 +14 24 22.5 v 6.0 d? points - int cluster pattern of points
326 NVGRC J043857.8+095336 04 38 57.83 +09 53 36.7 c 9.5 t? wat? core id amb hymors? int
327 NVGRC J043927.3-233029 04 39 27.33 -23 30 29.2 v 10.0 d?
328 NVGRC J043956.9-112205 04 39 56.97 -11 22 05.9 v 5.5 d dd?
329 NVGRC J044024.6-080349 04 40 24.60 -08 03 49.3 v 8.0 cp d with elliptic
330 NVGRC J044111.2+251841 04 41 11.22 +25 18 41.6 c 11.0 rc sz
331 NVGRC J044152.7+082738 04 41 52.75 +08 27 38.0 v 4.5 d
332 NVGRC J044646.2+450144 04 46 46.22 +45 01 44.6 c 13.0 wat? artifact?
333 NVGRC J044805.1-202609 04 48 05.11 -20 26 09.9 v 5.5 cp?
334 NVGRC J044821.2+450201 04 48 21.25 +45 02 01.2 c 16.0 wat? w? ring fragment? with possible sidelobes int, core id amb, GRS or two?
335 NVGRC J045006.9+450315 04 50 06.91 +45 03 15.8 c 13.0 w? artifact?
336 NVGRC J045035.0+201055 04 50 35.00 +20 10 55.0 v 3.5 d? rc? (not original pair)
337 NVGRC J045058.9+224931 04 50 58.97 +22 49 31.0 v 5.5 cp? point and elliptic
338 NVGRC J045122.7-173047 04 51 22.71 -17 30 47.1 c 6.5 wat? rc? 5-components core id amb
339 NVGRC J045236.5+025212 04 52 36.59 +02 52 12.0 v 5.0 d? point-like
340 NVGRC J045250.8+520444 04 52 50.84 +52 04 44.1 v 10.0 w
341 NVGRC J045334.0-182218 04 53 34.05 -18 22 18.9 v 4.0 d t?
342 NVGRC J045346.5-182250 04 53 46.50 -18 22 50.0 v 3.5 d?
343 NVGRC J045359.4+120319 04 53 59.42 +12 03 19.1 v 5.0 d? points
344 NVGRC J045454.9+130208 04 54 54.94 +13 02 08.9 v 6.0 d 4 components inner pair sources bridge
345 NVGRC J045616.3-260137 04 56 16.34 -26 01 37.6 v 5.0 d asym
– 39 –
346 NVGRC J045742.1+062144 04 57 42.19 +06 21 44.1 v 5.0 d? cp? sz?
347 NVGRC J045935.0+283730 04 59 35.01 +28 37 30.5 v 7.0 cp
348 NVGRC J050022.1-244926 05 00 22.13 -24 49 26.7 c 4.0 t
349 NVGRC J050208.0+244229 05 02 08.01 +24 42 29.5 v 7.0 d? points
350 NVGRC J050222.5+244139 05 02 22.54 +24 41 39.5 v 5.5 d? points
351 05 02 53.32 +67 02 37.0 c 6.0 wat? w? (Lara et al.(2001): J0502+670)
352 NVGRC J050323.6+422804 05 03 23.60 +42 28 04.2 v 5.0 mg d (with cp?) all points
353 NVGRC J050341.2-191142 05 03 41.26 -19 11 42.8 v 4.0 d
354 NVGRC J050533.7-285707 05 05 33.75 -28 57 07.3 c 11.0 rc
355 NVGRC J050540.8-282445 05 05 40.86 -28 24 45.2 v 8.0 rc int ring? nat? in processing depression?
356 NVGRC J050717.5+305759 05 07 17.55 +30 57 59.0 c 8.0 mg w? wat? core id amb, possibly at 05 07 14.09 +30 58 17.0
357 05 08 27.45 +60 56 25.5 c 12.0 sz? cp? (Lara et al.(2001): J0508+609)
358 NVGRC J051103.2-131642 05 11 03.20 -13 16 42.8 v 5.0 rc? d?
359 NVGRC J051219.4+131945 05 12 19.48 +13 19 45.0 v 7.0 mg cp wat?
360 NVGRC J051336.6-302741 05 13 36.60 -30 27 41.2 v 13.0 w? butterfly? cp? irr
361 NVGRC J051354.8+015556 05 13 54.83 +01 55 56.6 v 4.5 cp?
362 NVGRC J051422.5-165230 05 14 22.55 -16 52 30.9 v 19.5 d?
363 NVGRC J051513.5-125451 05 15 13.51 -12 54 51.7 v 5.0 sz? nat? cp?
364 NVGRC J051535.8+151825 05 15 35.83 +15 18 25.8 v 5.5 d
365 NVGRC J051601.7+245826 05 16 01.74 +24 58 26.8 v 11.0 x? int cp? this coord center rc N-S system, E-W system listed separately
366 NVGRC J051605.7+245833 05 16 05.73 +24 58 33.7 v 10.5 x? int cp? this coord approximate center E-W system, N-S system listed separately
367 NVGRC J051845.2+282635 05 18 45.28 +28 26 35.7 v 6.5 d? cp?
368 NVGRC J051858.4-162800 05 18 58.42 -16 28 00.1 v 11.0 d? dd? 5 components core id amb
369 05 19 18.35 +70 13 46.8 c 6.0 nat (Lara et al.(2001): J0519+702)
370 NVGRC J051933.5+274400 05 19 33.50 +27 44 00.2 c 5.0 rc
371 NVGRC J052106.2+124606 05 21 06.27 +12 46 06.3 v 4.5 d? cp?
372 NVGRC J052258.3-293555 05 22 58.32 -29 35 55.1 v 5.0 d? points
373 NVGRC J052308.4+595057 05 23 08.40 +59 50 57.9 v 6.5 mg cp?
374 NVGRC J052322.9+594847 05 23 22.99 +59 48 47.2 v 5.5 mg cp?
375 NVGRC J052527.7-201048 05 25 27.78 -20 10 48.7 c 8.0 wat/nat? with cp? irr int core id amb
376 NVGRC J052528.4-324235 05 25 28.42 -32 42 35.5 c 7.5 sz
377 NVGRC J052823.7-173553 05 28 23.72 -17 35 53.1 c 5.5 t? core id amb asym
378 NVGRC J052829.2-185814 05 28 29.28 -18 58 14.5 v 5.5 sz? d tail?
379 NVGRC J052859.2+124644 05 28 59.26 +12 46 44.3 v 7.5 wat? core id amb
380 NVGRC J052949.6-314929 05 29 49.67 -31 49 29.3 v 5.0 d
381 NVGRC J053013.5-270343 05 30 13.51 -27 03 43.3 v 5.0 wat? d? cp?
382 NVGRC J053023.7+155023 05 30 23.70 +15 50 23.5 c 4.0 wat
383 NVGRC J053554.1+220300 05 35 54.16 +22 03 00.0 v 8.0 d? artifact? incidental
384 NVGRC J053559.1-045532 05 35 59.14 -04 55 32.0 v 4.0 d? artifact?
385 NVGRC J053617.3+271504 05 36 17.32 +27 15 04.3 v 8.0 mg cp d?
386 NVGRC J053901.8-094009 05 39 01.88 -09 40 09.8 v 6.0 d? cp?
387 NVGRC J054005.4+195233 05 40 05.44 +19 52 33.7 v 8.0 d? points not orig pair
388 NVGRC J054055.6+044211 05 40 55.61 +04 42 11.1 v 4.5 cp
389 NVGRC J054251.7-212715 05 42 51.76 -21 27 15.7 v 7.0 wat? dd? cp? core id amb
390 NVGRC J054359.8+304757 05 43 59.87 +30 47 57.8 c 4.5 t
391 NVGRC J054408.3+182609 05 44 08.30 +18 26 09.9 v 6.5 cp? points
392 NVGRC J054428.0+122314 05 44 28.00 +12 23 14.1 v 4.0 d
393 NVGRC J054444.1+164848 05 44 44.18 +16 48 48.9 c 10.0 w? sz? dl
394 05 46 15.74 +63 20 01.8 v 11.5 wat dd? core id amb (Lara et al.(2001): J0546+633)
395 NVGRC J054618.7-234653 05 46 18.74 -23 46 53.5 v 5.0 cp? wat??
396 NVGRC J054711.3+010930 05 47 11.35 +01 09 30.2 v 8.5 w? wat/nat?
397 NVGRC J054728.7-195625 05 47 28.72 -19 56 25.4 v 15.5 cp but similar shape orientation
398 NVGRC J054730.9-251506 05 47 30.93 -25 15 06.8 v 5.0 nat?
399 NVGRC J054733.0-251900 05 47 33.00 -25 19 00.0 v 4.5 t? cp?
400 NVGRC J054758.5+440256 05 47 58.59 +44 02 56.7 c 6.0 t? if d 4’
401 NVGRC J054808.6+134418 05 48 08.60 +13 44 18.4 v 6.0 d
402 NVGRC J054824.6+414544 05 48 24.62 +41 45 44.1 c 9.0 sz w?
403 NVGRC J054827.3-325850 05 48 27.35 -32 58 50.8 c 11.0 nat ’]’ appearance
404 NVGRC J054927.7-124917 05 49 27.71 -12 49 17.2 v 6.0 nat/wat? sz? cp?
405 NVGRC J055054.1+190412 05 50 54.13 +19 04 12.9 v 12.0 wat
406 NVGRC J055107.1+284726 05 51 07.15 +28 47 26.7 v 8.0 wat? w? dd?
407 NVGRC J055133.5+372531 05 51 33.59 +37 25 31.4 v 4.0 d
408 NVGRC J055231.1-070744 05 52 31.15 -07 07 44.2 v 6.0 cp? d?
409 NVGRC J055312.9+323411 05 53 12.93 +32 34 11.4 c 6.0 t? d+cp? asym
410 NVGRC J055443.3+024313 05 54 43.32 +02 43 13.6 v 5.5 d with cp?
411 NVGRC J055611.9+135837 05 56 11.91 +13 58 37.5 c 7.0 d?
412 NVGRC J055807.5+431653 05 58 07.55 +43 16 53.8 v 4.5 d? sz?
413 05 59 38.09 +60 44 07.8 c 7.5 wat/nat (Lara et al.(2001): J0559+607)
414 NVGRC J060125.3-323805 06 01 25.39 -32 38 05.8 v 4.5 nat/wat?
415 NVGRC J060210.5-395709 06 02 10.50 -39 57 09.1 c 4.0 nat
416 NVGRC J060238.1+592702 06 02 38.16 +59 27 02.0 c 4.5 d
417 NVGRC J060242.7+323012 06 02 42.77 +32 30 12.7 c 7.0 mg int point with d and loop, this coord of pt
418 NVGRC J060404.3-102611 06 04 04.36 -10 26 11.9 c 5.5 mg wat? sz?
419 NVGRC J060423.1+535151 06 04 23.19 +53 51 51.3 v 6.0 wat/nat?
420 06 07 34.96 +61 14 52.0 v 7.0 d t? core not apparent (Lara et al.(2001): J0607+612)
421 NVGRC J060854.0+072907 06 08 54.09 +07 29 07.1 c 4.5 nat
422 NVGRC J060914.4-142851 06 09 14.41 -14 28 51.2 v 5.5 d
423 NVGRC J060936.0+072914 06 09 36.09 +07 29 14.1 c 6.5 nat partial ring, int
– 40 –
424 NVGRC J061204.2-325744 06 12 04.22 -32 57 44.1 c 12.0 mg dd? wat? GRS or two?
425 NVGRC J061435.3-290909 06 14 35.39 -29 09 09.0 v 8.0 cp cj+d?
426 NVGRC J061508.4-033144 06 15 08.43 -03 31 44.7 v 5.5 d dd?
427 NVGRC J061621.6-212217 06 16 21.61 -21 22 17.7 v 5.0 ring
428 NVGRC J061640.7-042752 06 16 40.78 -04 27 52.0 c 7.5 w? x?
429 NVGRC J061648.6-171702 06 16 48.69 -17 17 02.5 v 4.5 wat?
430 NVGRC J061728.8-171354 06 17 28.83 -17 13 54.7 v 9.0 wat? irr int, may be larger (~16’)
431 NVGRC J061935.2+325707 06 19 35.23 +32 57 07.2 v 5.5 cp? elliptic
432 NVGRC J062117.0+335034 06 21 17.00 +33 50 34.9 v 4.0 cp
433 NVGRC J062211.0-155919 06 22 11.06 -15 59 19.7 c 5.5 t
434 NVGRC J062212.0+014153 06 22 12.03 +01 41 53.6 c 5.0 d/t
435 NVGRC J062214.7-120308 06 22 14.73 -12 03 08.0 v 7.0 t? d? dd?
436 06 24 23.43 +63 03 39.4 v 5.0 sz? (Lara et al.(2001): J0624+630)
437 NVGRC J062426.2+503945 06 24 26.28 +50 39 45.0 v 5.5 d dd?
438 NVGRC J062433.8-012222 06 24 33.85 -01 22 22.7 c 4.5 sz? (with cp?) int may be larger
439 NVGRC J062449.9+094013 06 24 49.90 +09 40 13.9 v 4.5 t?
440 NVGRC J062707.1-352917 06 27 07.12 -35 29 17.1 c 5.0 rc t?
441 NVGRC J062710.1+365032 06 27 10.10 +36 50 32.5 v 5.0 cp two elliptic
442 NVGRC J062916.0+080540 06 29 16.02 +08 05 40.5 v 4.0 cp d?
443 NVGRC J062955.3+471713 06 29 55.37 +47 17 13.2 c 6.0 d sz? core fit but not apparent
444 NVGRC J063035.5-192424 06 30 35.50 -19 24 24.9 c 5.5 wat? sz?
445 NVGRC J063044.3+014552 06 30 44.35 +01 45 52.0 v 5.0 d
446 NVGRC J063055.2+062320 06 30 55.24 +06 23 20.0 v 5.5 d? two points
447 NVGRC J063112.9+425300 06 31 12.93 +42 53 00.9 v 8.0 cp point + elliptic
448 06 33 38.54 +72 09 28.3 c 6.5 nat almost ring (Lara et al.(2001): J0633+721)
449 NVGRC J063341.9+483018 06 33 41.90 +48 30 18.4 v 4.5 d
450 NVGRC J063352.1+393945 06 33 52.11 +39 39 45.9 c 6.5 t
451 NVGRC J063547.7+433410 06 35 47.77 +43 34 10.6 v 5.5 cp
452 NVGRC J063631.3-203518 06 36 31.37 -20 35 18.0 v 16.0 w? dd? td? int
453 NVGRC J063850.6+333357 06 38 50.62 +33 33 57.8 v 6.0 wat? cp? possible core 06 38 53.38 +33 34 51.8
454 NVGRC J063855.6+092732 06 38 55.66 +09 27 32.8 v 5.0 cp asym
455 NVGRC J063905.1+243308 06 39 05.11 +24 33 08.1 v 5.5 cp point and elliptic
456 NVGRC J064011.9+333221 06 40 11.97 +33 32 21.2 v 4.5 d
457 NVGRC J064319.9+421032 06 43 19.90 +42 10 32.8 v 4.5 d
458 NVGRC J064407.8+104348 06 44 07.83 +10 43 48.2 c 12.0 d? cp? irr GRS or two?
459 NVGRC J064449.3-273822 06 44 49.33 -27 38 22.0 c 5.0 rc
460 NVGRC J064521.4+173706 06 45 21.40 +17 37 06.9 v 4.0 d
461 NVGRC J064702.0-083941 06 47 02.08 -08 39 41.4 v 6.0 d
462 NVGRC J064832.7+403730 06 48 32.74 +40 37 30.9 v 5.0 d core not apparent
463 NVGRC J064922.1-330305 06 49 22.15 -33 03 05.4 v 7.5 mg cp?
464 NVGRC J065030.7+283332 06 50 30.77 +28 33 32.5 c 7.0 sz
465 NVGRC J065050.7+332908 06 50 50.71 +33 29 08.4 v 4.5 rc
466 NVGRC J065111.0+192744 06 51 11.00 +19 27 44.0 v 6.0 nat
467 06 51 36.69 +19 35 49.6 c 8.0 nat (Solovyov & Verkhodanov(2014): J065122.5+193713)
468 NVGRC J065204.6-210351 06 52 04.65 -21 03 51.6 v 5.5 mg d?
469 NVGRC J065215.4+430449 06 52 15.44 +43 04 49.9 v 10.0 nat/wat? core id amb
470 NVGRC J065426.6+091148 06 54 26.69 +09 11 48.0 v 5.5 cp d? asym point and elliptic
471 06 54 27.26 +73 19 52.2 c 14.0 d dd?? t? int (Lara et al.(2001): J0654+733)
472 NVGRC J065516.6+103505 06 55 16.63 +10 35 05.5 c 6.0 wat? rc? sz?
473 NVGRC J065600.8+520623 06 56 00.82 +52 06 23.8 v 5.0 cp elliptics
474 NVGRC J065759.7-382951 06 57 59.78 -38 29 51.8 v 4.0 mg d? irr, may be larger system with five or more catalog sources
475 NVGRC J070025.6+222929 07 00 25.61 +22 29 29.9 v 6.5 mg nat+? int
476 NVGRC J070131.5+231317 07 01 31.50 +23 13 17.8 v 5.0 d (with fingers), cp?
477 NVGRC J070207.0+485924 07 02 07.06 +48 59 24.5 v 20.0 mg nat? w? may be smaller
478 NVGRC J070241.2+111115 07 02 41.27 +11 11 15.2 c 4.0 d t
479 NVGRC J070256.1-151930 07 02 56.15 -15 19 30.7 v 6.0 cp? d?
480 NVGRC J070403.0+572247 07 04 03.06 +57 22 47.8 v 5.5 sz? cp?
481 NVGRC J070427.8+115036 07 04 27.81 +11 50 36.0 v 5.0 rc d?
482 NVGRC J070500.3+271152 07 05 00.33 +27 11 52.9 v 5.0 cp
483 NVGRC J070635.0+365602 07 06 35.07 +36 56 02.0 c 7.0 nat partial ring?
484 NVGRC J070643.0+423203 07 06 43.01 +42 32 03.8 c 9.0 w? wat? sz? irr
485 NVGRC J070653.0+331835 07 06 53.06 +33 18 35.4 c 5.0 t
486 NVGRC J070703.0+423249 07 07 03.01 +42 32 49.7 v 4.0 d
487 NVGRC J070729.0+592814 07 07 29.03 +59 28 14.4 v 6.0 nat? cp?
488 NVGRC J070737.5+022616 07 07 37.57 +02 26 16.3 c 7.0 w
489 NVGRC J070746.1-400903 07 07 46.15 -40 09 03.7 v 8.0 dd?
490 NVGRC J070842.7+303041 07 08 42.79 +30 30 41.0 v 5.5 d
491 NVGRC J070907.8+483653 07 09 07.83 +48 36 53.2 c 8.0 wat? also dd? may be smaller
492 NVGRC J070912.5-152701 07 09 12.51 -15 27 01.2 c 5.0 rc? cj? sz?
493 NVGRC J070914.0-360119 07 09 14.04 -36 01 19.0 v 10.0 w (with cp?) dd?
494 NVGRC J071039.2-015913 07 10 39.24 -01 59 13.9 v 4.5 mg d? cj with point cp?
495 NVGRC J071044.5+023839 07 10 44.50 +02 38 39.6 v 5.5 wat?
496 NVGRC J071049.3-382431 07 10 49.37 -38 24 31.3 v 7.0 cp
497 NVGRC J071130.6+471030 07 11 30.68 +47 10 30.8 v 6.5 sz? wat? 4 components
498 NVGRC J071212.4+033307 07 12 12.43 +03 33 07.0 c 4.0 cj? d?
499 NVGRC J071234.0+005933 07 12 34.01 +00 59 33.9 v 4.0 mg cp?
500 07 12 43.96 -08 50 18.7 v 7.0 d dd? 4 components (Solovyov & Verkhodanov(2014): J071244.0-085019)
501 NVGRC J071416.2+202057 07 14 16.28 +20 20 57.8 v 7.0 cj
– 41 –
502 NVGRC J071450.2-035005 07 14 50.20 -03 50 05.7 v 4.5 wat? d? cp? asym
503 NVGRC J071701.9-362120 07 17 01.93 -36 21 20.0 v 6.5 nat/wat
504 NVGRC J071716.6+430851 07 17 16.68 +43 08 51.6 c 8.0 t sz?
505 NVGRC J071745.5-345315 07 17 45.51 -34 53 15.9 v 7.0 mg dd? int unu beads - possible 5th
506 NVGRC J072223.0+375106 07 22 23.02 +37 51 06.9 c 5.0 t
507 NVGRC J072239.0+235532 07 22 39.01 +23 55 32.9 v 4.5 d?
508 NVGRC J072301.5-211715 07 23 01.57 -21 17 15.5 v 11.0 cp d?
509 NVGRC J072328.4-345300 07 23 28.43 -34 53 00.6 v 4.5 d
510 NVGRC J072405.8+095719 07 24 05.84 +09 57 19.7 v 5.0 d? t?
511 NVGRC J072427.7+151249 07 24 27.73 +15 12 49.5 c 5.0 t d
512 NVGRC J072505.4+031350 07 25 05.48 +03 13 50.1 v 5.0 d? points
513 NVGRC J072538.1-070949 07 25 38.16 -07 09 49.8 v 4.0 wat/nat? may be larger
514 NVGRC J072538.9+400414 07 25 38.95 +40 04 14.1 c 5.0 t
515 NVGRC J072621.0-053416 07 26 21.03 -05 34 16.9 v 5.5 wat/nat? d? cp?
516 NVGRC J072629.3+003347 07 26 29.37 +00 33 47.4 c 5.5 t
517 NVGRC J072802.4+493511 07 28 02.43 +49 35 11.4 v 5.0 rc? d?
518 NVGRC J072806.0+503442 07 28 06.07 +50 34 42.7 v 4.0 d
519 NVGRC J072850.1+543703 07 28 50.18 +54 37 03.5 c 6.0 d core id amb
520 NVGRC J072859.0+335023 07 28 59.01 +33 50 23.0 v 5.5 d? two elliptic
521 NVGRC J072947.4-153948 07 29 47.45 -15 39 48.0 c 6.0 t asym brightness, lobes similar size
522 NVGRC J073001.1+182017 07 30 01.12 +18 20 17.4 v 17.0 cp may be larger
523 NVGRC J073026.5-340715 07 30 26.54 -34 07 15.0 c 5.0 d/t
524 NVGRC J073204.7+155839 07 32 04.73 +15 58 39.0 v 6.5 d? (with cp?) w? wat?
525 NVGRC J073217.5-375759 07 32 17.52 -37 57 59.0 c 5.0 mg complex t?
526 NVGRC J073318.2-365428 07 33 18.23 -36 54 28.6 v 14.0 d?
527 07 33 30.92 +57 41 55.8 c 6.0 sz wat? rc? ring-lobes (Solovyov & Verkhodanov(2014): J073331.1+574133)
528 NVGRC J073427.0-243022 07 34 27.06 -24 30 22.1 c 6.0 wat?
529 NVGRC J073557.3+145632 07 35 57.31 +14 56 32.6 v 5.5 wat/nat?
530 NVGRC J073610.1-345206 07 36 10.19 -34 52 06.9 v 4.0 d? points
531 NVGRC J073617.1+185705 07 36 17.13 +18 57 05.1 c 5.5 sz? cp?
532 NVGRC J073723.4-330939 07 37 23.43 -33 09 39.6 v 6.0 d
533 NVGRC J074655.3+171806 07 46 55.33 +17 18 06.1 v 5.0 d t?
534 NVGRC J074836.9+554858 07 48 36.93 +55 48 58.3 c 27.0 t
535 NVGRC J074930.1+062216 07 49 30.17 +06 22 16.8 v 5.0 d dd?
536 NVGRC J074947.3-381001 07 49 47.32 -38 10 01.8 v 5.0 d? points
537 NVGRC J075020.5+163258 07 50 20.58 +16 32 58.5 c 4.5 d/t
538 NVGRC J075026.7+541302 07 50 26.77 +54 13 02.9 v 5.5 d
539 NVGRC J075111.3+423109 07 51 11.31 +42 31 09.8 v 8.0 wat? sz?
540 NVGRC J075412.7-120014 07 54 12.70 -12 00 14.4 c 5.0 d/t
541 NVGRC J075441.2+232449 07 54 41.21 +23 24 49.8 c 7.5 w? t?
542 NVGRC J075519.2+010221 07 55 19.27 +01 02 21.9 c 5.0 t nat?
543 NVGRC J075633.4-273706 07 56 33.45 -27 37 06.3 c 5.5 wat ’starwars’
544 NVGRC J075706.6+095634 07 57 06.60 +09 56 34.9 c 3.5 rc? cj? cp?
545 07 57 32.90 +82 39 03.4 v 3.5 wat? (Lara et al.(2001): J0757+826)
546 NVGRC J075835.0-261513 07 58 35.08 -26 15 13.3 c 11.5 wat/nat? sz?
547 NVGRC J075903.7+475458 07 59 03.75 +47 54 58.8 c 4.0 d (with cp)
548 NVGRC J075916.1+270908 07 59 16.17 +27 09 08.7 v 4.0 d (with cp?)
549 NVGRC J075931.0+082547 07 59 31.02 +08 25 47.6 v 5.0 nat/wat? sz?
550 NVGRC J080053.5+392440 08 00 53.56 +39 24 40.8 c 5.0 sz? wat?
551 NVGRC J080135.7-152103 08 01 35.74 -15 21 03.4 v 7.0 mg t? cp?
552 08 02 37.10 -09 58 52.0 v 13.0 wat/nat? w? sz? GRS or two? (Solovyov & Verkhodanov(2014): J080244.1-095757)
553 NVGRC J080321.6+515525 08 03 21.61 +51 55 25.6 v 5.0 cp? d?
554 NVGRC J080438.7+391906 08 04 38.78 +39 19 06.6 v 5.0 cp? nat?
555 NVGRC J080501.2+031422 08 05 01.24 +03 14 22.4 v 4.0 d? (with cp?) may be 6’ wat
556 NVGRC J080557.7-372806 08 05 57.75 -37 28 06.2 v 6.0 sz? dd?
557 NVGRC J080633.3-393032 08 06 33.31 -39 30 32.3 c 6.0 wat/nat? dl core id amb
558 08 07 10.33 +74 00 34.0 c 9.5 t? rc with jets? dd? int a core-gap system? possibly larger (Lara et al.(2001): J0807+740)
559 NVGRC J080829.9+390148 08 08 29.99 +39 01 48.3 v 5.0 d? with tail? cp?
560 NVGRC J081208.2-394654 08 12 08.25 -39 46 54.5 v 7.0 d?
561 NVGRC J081252.9-270820 08 12 52.96 -27 08 20.0 v 4.0 d
562 NVGRC J081327.1-043043 08 13 27.10 -04 30 43.3 v 4.5 d
563 NVGRC J081346.2-113048 08 13 46.20 -11 30 48.8 v 7.0 wat/nat? distorted ring
564 NVGRC J081707.1-211222 08 17 07.18 -21 12 22.1 v 4.5 sz? d
565 08 19 50.42 +75 38 38.9 c 10.0 t asym (Lara et al.(2001): J0819+756)
566 NVGRC J082007.9-135008 08 20 07.94 -13 50 08.3 v 4.5 cp? nat? two adjacent elliptic
567 NVGRC J082015.8+094729 08 20 15.82 +09 47 29.6 c 4.0 rc?
568 NVGRC J082043.5-241438 08 20 43.52 -24 14 38.2 c 7.5 t? cp?
569 08 21 28.36 -30 11 24.0 v 8.0 w? dd? looks like 4 components but only 3 fit (Solovyov & Verkhodanov(2014): J082128.4-301124)
570 NVGRC J082234.0+055624 08 22 34.03 +05 56 24.8 c 9.0 rc
571 NVGRC J082242.0-102059 08 22 42.07 -10 20 59.3 v 6.0 d two elliptic
572 NVGRC J082313.6+033257 08 23 13.62 +03 32 57.4 v 7.5 mg wat dd? wat dd? td? core id amb unu, may be larger
573 NVGRC J082333.8+113019 08 23 33.85 +11 30 19.2 v 5.5 d
574 NVGRC J082339.9-173525 08 23 39.97 -17 35 25.4 v 4.0 d
575 NVGRC J082556.1+175143 08 25 56.10 +17 51 43.8 v 4.0 d
576 08 26 02.05 +69 20 57.7 c 8.5 t w? sz? (Lara et al.(2001): J0825+693)
577 NVGRC J082621.7+105930 08 26 21.70 +10 59 30.6 v 5.0 d? points
578 NVGRC J082841.2+243637 08 28 41.26 +24 36 37.8 v 4.0 wat
579 08 28 54.99 +63 14 28.8 v 5.0 d sz? (Lara et al.(2001): J0828+632)
– 42 –
580 NVGRC J082942.9+224801 08 29 42.95 +22 48 01.3 v 6.0 d? asym sz? wat/nat?
581 NVGRC J083018.7+182640 08 30 18.70 +18 26 40.9 v 4.5 wat?
582 NVGRC J083040.7-191409 08 30 40.73 -19 14 09.2 v 4.5 d? cj?
583 NVGRC J083106.0+414745 08 31 06.09 +41 47 45.3 v 5.0 d (with cp?)
584 NVGRC J083127.8+321933 08 31 27.83 +32 19 33.4 v 13.0 x? or cp of strong 7’d and weaker 13’ wat (with ring-lobes)?
585 NVGRC J083139.1+223423 08 31 39.10 +22 34 23.3 c 4.0 wat?
586 NVGRC J083148.2+223912 08 31 48.27 +22 39 12.5 v 4.0 sz fit missed core
587 08 35 34.01 -01 51 00.6 c 8.0 t rc pretty (Solovyov & Verkhodanov(2014): J083533.9-015100)
588 NVGRC J083536.6-201030 08 35 36.62 -20 10 30.3 v 5.5 cp
589 NVGRC J083637.8-110531 08 36 37.81 -11 05 31.2 v 5.5 wat?
590 NVGRC J083915.7+285045 08 39 15.78 +28 50 45.1 c 8.0 wat? sz?
591 NVGRC J084001.7+294853 08 40 01.79 +29 48 53.2 c 7.5 rc sz?
592 NVGRC J084004.8-215019 08 40 04.81 -21 50 19.8 c 4.5 t may be larger
593 NVGRC J084010.6-201915 08 40 10.62 -20 19 15.9 v 6.0 wat? core id amb
594 NVGRC J084017.1+175720 08 40 17.13 +17 57 20.2 c 7.5 rc
595 NVGRC J084046.2-181635 08 40 46.24 -18 16 35.8 v 6.0 d dd? 4 components
596 NVGRC J084109.0+322348 08 41 09.02 +32 23 48.0 v 6.0 mg wat/nat? (with cp?) wisps
597 NVGRC J084202.3+385628 08 42 02.31 +38 56 28.6 v 5.0 wat?
598 NVGRC J084210.2+415634 08 42 10.27 +41 56 34.2 c 4.5 sz? wat?
599 NVGRC J084450.3-263222 08 44 50.36 -26 32 22.2 v 7.0 d
600 NVGRC J084451.6+004008 08 44 51.68 +00 40 08.5 c 5.0 d/t
601 NVGRC J084457.0-093817 08 44 57.08 -09 38 17.1 v 3.5 d with cp?
602 NVGRC J084504.2+510513 08 45 04.23 +51 05 13.5 v 7.5 cp 3’ rc? and 3’ cj?
603 08 45 08.06 -33 47 36.7 c 34.5 rc with jets no apparent lobes (Solovyov & Verkhodanov(2014): J084507.2-334711)
604 NVGRC J084718.3+422329 08 47 18.37 +42 23 29.7 v 4.0 d
605 NVGRC J084728.0-331849 08 47 28.07 -33 18 49.5 v 8.0 w? wat? cp? core id amb
606 NVGRC J084745.9+383205 08 47 45.95 +38 32 05.7 v 5.0 d core not apparent
607 NVGRC J084759.6+314710 08 47 59.69 +31 47 10.7 c 7.0 sz? wat/nat?
608 NVGRC J084843.9+170105 08 48 43.92 +17 01 05.8 v 5.5 d rc?
609 NVGRC J084937.9-304945 08 49 37.98 -30 49 45.8 c 5.0 sz?
610 NVGRC J085250.3-192705 08 52 50.34 -19 27 05.6 v 4.5 d t? if t coord 08 52 49.23 -19 26 33.2 c
611 NVGRC J085316.0-313942 08 53 16.09 -31 39 42.0 v 5.5 d? two points
612 NVGRC J085350.0+145224 08 53 50.01 +14 52 24.3 c 9.5 t? wat?
613 NVGRC J085354.3-183910 08 53 54.36 -18 39 10.9 v 5.0 d? elliptic
614 NVGRC J085520.3+055454 08 55 20.31 +05 54 54.8 v 4.5 cj?
615 08 56 19.75 +66 21 28.0 v 5.5 d 4 components (Lara et al.(2001): J0856+663)
616 NVGRC J085634.0+595744 08 56 34.03 +59 57 44.3 v 4.5 d
617 NVGRC J085832.6+562011 08 58 32.69 +56 20 11.2 v 5.5 mg d? possible 9’ system many neighboring sources
618 NVGRC J090017.4+074532 09 00 17.47 +07 45 32.2 c 8.0 wat?
619 NVGRC J090049.7-022559 09 00 49.72 -02 25 59.4 v 5.5 d x?
620 NVGRC J090112.1+294340 09 01 12.13 +29 43 40.7 v 4.5 d asym
621 NVGRC J090123.2+191422 09 01 23.24 +19 14 22.7 v 4.5 d
622 NVGRC J090212.2-225111 09 02 12.26 -22 51 11.0 c 5.0 d/t
623 NVGRC J090230.6+204434 09 02 30.64 +20 44 34.3 v 5.5 mg cp? with nat?
624 NVGRC J090238.4+173752 09 02 38.49 +17 37 52.1 c 9.0 t? wat?? int structure one lobe anchor-like
625 NVGRC J090302.0+120901 09 03 02.06 +12 09 01.7 v 7.0 d two elliptic
626 NVGRC J090438.0-243553 09 04 38.09 -24 35 53.6 v 9.0 t with extended sz tails dd?
627 NVGRC J090640.7+142518 09 06 40.79 +14 25 18.0 c 8.0 t?
628 NVGRC J090715.5-120912 09 07 15.52 -12 09 12.6 v 4.0 d sz?
629 NVGRC J090746.3-353553 09 07 46.33 -35 35 53.9 v 11.0 wat? dl
630 NVGRC J090806.2-100128 09 08 06.21 -10 01 28.5 c 6.5 wat/nat?
631 NVGRC J090841.5+594542 09 08 41.56 +59 45 42.0 c 6.0 t
632 NVGRC J091016.2-093545 09 10 16.29 -09 35 45.8 v 5.0 mg ring structure
633 NVGRC J091031.5+035310 09 10 31.51 +03 53 10.2 v 4.5 d wat?
634 NVGRC J091058.2-103342 09 10 58.25 -10 33 42.6 c 5.5 wat
635 NVGRC J091121.5-061539 09 11 21.55 -06 15 39.7 c 6.0 t
636 NVGRC J091130.3-364052 09 11 30.30 -36 40 52.1 c 8.0 nat/wat t
637 NVGRC J091234.1-095758 09 12 34.17 -09 57 58.0 v 5.0 mg point and elliptic
638 09 12 51.57 +35 09 28.8 v 8.0 d (Machalski et al.(2001): J0912+3510)
639 NVGRC J091350.3-143220 09 13 50.34 -14 32 20.0 c 8.0 nat int
640 NVGRC J091419.3+100638 09 14 19.36 +10 06 38.4 c 8.5 t nat? ring? dd? int
641 NVGRC J091731.0-081351 09 17 31.09 -08 13 51.9 v 7.0 d? w?
642 NVGRC J091856.9+315051 09 18 56.96 +31 50 51.8 c 8.0 w? sz?
643 NVGRC J091942.8+260928 09 19 42.85 +26 09 28.5 v 5.0 d
644 NVGRC J091950.4-150641 09 19 50.49 -15 06 41.4 v 4.0 d
645 NVGRC J092014.4-383439 09 20 14.48 -38 34 39.5 c 5.0 rc with cp?
646 NVGRC J092110.5-003342 09 21 10.50 -00 33 42.8 v 4.0 mg
647 NVGRC J092223.6+091914 09 22 23.61 +09 19 14.9 v 9.0 d?
648 NVGRC J092255.7+245259 09 22 55.76 +24 52 59.6 v 4.0 d? cj?
649 NVGRC J092328.8-213649 09 23 28.82 -21 36 49.6 v 8.0 d? with cp? may be smaller
650 NVGRC J092330.9+242758 09 23 30.92 +24 27 58.4 c 20.0 sz? t?
651 NVGRC J092402.3-170327 09 24 02.38 -17 03 27.1 v 5.0 d? points
652 NVGRC J092439.1+302839 09 24 39.15 +30 28 39.1 c 5.0 d/t
653 NVGRC J092545.8+404735 09 25 45.85 +40 47 35.6 v 5.5 mg d (with cp?)
654 09 26 00.89 +65 19 21.5 c 6.5 wat? dl (Lara et al.(2001): J0926+653)
655 09 26 53.34 +61 00 11.4 v 5.5 d core id amb (Lara et al.(2001): J0926+610)
656 NVGRC J092751.9+295902 09 27 51.92 +29 59 02.3 c 12.5 t
657 NVGRC J092910.7+414659 09 29 10.74 +41 46 59.7 v 8.0 dd 4 components
– 43 –
658 NVGRC J093058.9+034831 09 30 58.97 +03 48 31.4 c 7.0 wat
659 NVGRC J093237.0+161213 09 32 37.04 +16 12 13.4 v 5.5 sz? int complex
660 NVGRC J093241.8-401019 09 32 41.87 -40 10 19.4 c 8.0 d t? 5 components
661 NVGRC J093421.0+382327 09 34 21.03 +38 23 27.5 v 6.0 d
662 NVGRC J093800.8-291241 09 38 00.88 -29 12 41.5 v 6.0 rc? d?
663 NVGRC J093831.6-042049 09 38 31.67 -04 20 49.5 c 6.5 d core not apparent
664 NVGRC J094004.0-061859 09 40 04.07 -06 18 59.2 v 4.0 d
665 NVGRC J094005.7+510408 09 40 05.78 +51 04 08.2 c 6.0 mg t wat? (with cp?)
666 NVGRC J094120.1-065008 09 41 20.11 -06 50 08.0 v 4.5 d? cj?
667 NVGRC J094538.9-311127 09 45 38.90 -31 11 27.8 c 6.5 rc face on sp int NGC 2997
668 NVGRC J094645.0-080259 09 46 45.01 -08 02 59.1 v 4.0 wat?
669 NVGRC J094708.1-133828 09 47 08.16 -13 38 28.4 v 27.0 t
670 NVGRC J094745.7+072511 09 47 45.70 +07 25 11.3 v 6.0 rc t
671 NVGRC J094816.1-161957 09 48 16.16 -16 19 57.0 v 8.0 wat? with partial ring? int
672 NVGRC J094834.0-104358 09 48 34.05 -10 43 58.1 c 4.0 d core not apparent
673 NVGRC J094959.1-334217 09 49 59.11 -33 42 17.5 v 4.0 d
674 09 50 08.18 +73 15 14.4 v 16.0 x? int unusual lobe shape GRS or two? (Lara et al.(2001): J0949+732)
675 NVGRC J095136.3-392618 09 51 36.30 -39 26 18.0 c 7.0 w?
676 NVGRC J095150.9-265312 09 51 50.97 -26 53 12.5 v 4.0 d? points
677 NVGRC J095202.6-124116 09 52 02.69 -12 41 16.6 v 4.0 d? point and elliptic
678 NVGRC J095331.6-185518 09 53 31.67 -18 55 18.8 c 4.0 rc?
679 NVGRC J095419.2+271558 09 54 19.25 +27 15 58.3 c 5.5 t
680 NVGRC J095454.8+405913 09 54 54.81 +40 59 13.6 c 4.5 d t
681 NVGRC J095640.5-000128 09 56 40.53 -00 01 28.4 v 4.0 wat d
682 NVGRC J095653.8-134512 09 56 53.86 -13 45 12.7 v 4.0 d (with cp?)
683 NVGRC J095716.3+190645 09 57 16.36 +19 06 45.4 v 4.0 d
684 NVGRC J095809.2-371018 09 58 09.24 -37 10 18.5 c 5.0 sz? t
685 NVGRC J095813.5+265059 09 58 13.54 +26 50 59.1 v 5.5 d? lensing? int
686 NVGRC J095940.4+172533 09 59 40.43 +17 25 33.7 c 11.0 t sz?
687 NVGRC J100025.9-075423 10 00 25.90 -07 54 23.8 v 6.0 wat?
688 NVGRC J100601.7+345410 10 06 01.74 +34 54 10.4 c 42.0 mg t? asym jets, may be larger, incidental
689 NVGRC J100623.2-363645 10 06 23.28 -36 36 45.4 v 6.0 mg cp? 4 component group?
690 NVGRC J100645.9-062118 10 06 45.97 -06 21 18.8 v 5.0 d? t?
691 NVGRC J100651.8+142226 10 06 51.80 +14 22 26.4 c 9.0 sz? nat? w? core id amb, may be larger
692 NVGRC J100728.8+344217 10 07 28.87 +34 42 17.5 v 7.0 wat? part of jet of larger system?
693 NVGRC J100827.4-031726 10 08 27.49 -03 17 26.9 v 7.0 wat? 4 components
694 NVGRC J100834.4-213912 10 08 34.40 -21 39 12.5 c 5.0 rc?
695 NVGRC J100932.5-365708 10 09 32.51 -36 57 08.1 c 6.0 t
696 NVGRC J100943.6+033657 10 09 43.61 +03 36 57.8 v 6.0 w? wat?
697 NVGRC J100944.9+162555 10 09 44.92 +16 25 55.8 v 4.0 d rc?
698 NVGRC J101005.8-170740 10 10 05.80 -17 07 40.6 v 12.0 cp
699 10 11 11.00 +31 11 07.1 v 6.0 d dl (Machalski et al.(2001): J1011+3111)
700 NVGRC J101133.8+032757 10 11 33.83 +03 27 57.5 v 21.5 cp
701 NVGRC J101350.9-321954 10 13 50.99 -32 19 54.4 c 5.0 d t? core not apparent
702 NVGRC J101351.4+855400 10 13 51.48 +85 54 00.7 v 3.5 rc? (with cp?)
703 NVGRC J101442.3-014559 10 14 42.38 -01 45 59.0 v 7.0 mg irr? 4’ d and 3.5’ d
704 NVGRC J101453.0-045101 10 14 53.01 -04 51 01.0 c 5.5 t
705 NVGRC J101557.4+404649 10 15 57.49 +40 46 49.3 v 4.5 d
706 NVGRC J101815.1+032311 10 18 15.15 +03 23 11.2 v 5.0 d? point and elliptic
707 10 18 49.77 -12 40 56.3 c 12.0 sz? unu (Machalski et al.(2001): J1018-1240)
708 10 20 53.69 +48 31 27.2 c 9.0 w butterfly int (Solovyov & Verkhodanov(2014): J102054.5+483044)
709 NVGRC J102054.7-165809 10 20 54.70 -16 58 09.0 c 5.0 d core not apparent
710 NVGRC J102103.4-023634 10 21 03.47 -02 36 34.2 c 7.5 d? x? core id amb
711 NVGRC J102131.6+051858 10 21 31.65 +05 18 58.2 c 16.0 t
712 NVGRC J102135.6-334339 10 21 35.65 -33 43 39.6 c 5.0 nat
713 NVGRC J102157.0+144334 10 21 57.01 +14 43 34.0 v 4.5 d
714 NVGRC J102407.4-020344 10 24 07.48 -02 03 44.9 c 8.0 wat? with cp?
715 NVGRC J102631.3-395617 10 26 31.33 -39 56 17.0 v 8.0 w? just jets?
716 NVGRC J102657.4-252220 10 26 57.48 -25 22 20.2 v 9.0 cp
717 NVGRC J103010.5-030950 10 30 10.54 -03 09 50.5 c 15.0 wat
718 NVGRC J103129.7+165018 10 31 29.75 +16 50 18.3 v 5.0 d
719 NVGRC J103147.1+224943 10 31 47.12 +22 49 43.8 v 5.5 d? sz?
720 NVGRC J103213.9+275610 10 32 13.98 +27 56 10.7 c 14.0 w?
721 NVGRC J103259.5+564451 10 32 59.33 +56 44 41.5 c 17.0 w?
722 NVGRC J103404.0+184044 10 34 04.08 +18 40 44.2 c 11.5 t? irr
723 NVGRC J103525.8+065007 10 35 25.85 +06 50 07.4 v 5.0 cp point and elliptic
724 NVGRC J103607.1+000618 10 36 07.12 +00 06 18.5 v 4.5 sz?
725 NVGRC J103622.9+383136 10 36 22.95 +38 31 36.8 c 5.0 t core fit, not apparent
726 NVGRC J103635.4+383537 10 36 35.46 +38 35 37.1 c 5.5 wat? sz?
727 10 36 37.92 +67 47 59.3 c 5.5 d (Lara et al.(2001): J1036+677)
728 NVGRC J103835.8-394138 10 38 35.89 -39 41 38.9 c 5.0 sz?
729 NVGRC J103938.6+051031 10 39 38.62 +05 10 31.3 c 5.0 cj
730 NVGRC J104013.4-261659 10 40 13.48 -26 16 59.8 v 4.0 d
731 NVGRC J104057.5-132915 10 40 57.55 -13 29 15.4 v 4.0 cp point with rc
732 NVGRC J104153.1-334029 10 41 53.13 -33 40 29.5 v 5.5 d? two elliptic
733 NVGRC J104332.9+245506 10 43 32.95 +24 55 06.9 v 5.5 rc
734 NVGRC J104631.1+543615 10 46 31.15 +54 36 15.4 v 6.0 dd
735 NVGRC J104633.2+134706 10 46 33.23 +13 47 06.2 v 6.5 cp? (two dissimilar elliptic, not aligned)
– 44 –
736 NVGRC J104751.1+195339 10 47 51.12 +19 53 39.0 c 10.0 wat/nat core id amb
737 NVGRC J104925.2-395854 10 49 25.24 -39 58 54.6 v 5.5 cp? d?
738 NVGRC J104945.9-130811 10 49 45.99 -13 08 11.7 v 10.0 t sz?, cat missed core?
739 NVGRC J105052.9+400055 10 50 52.99 +40 00 55.3 c 5.0 t asym
740 NVGRC J105112.3+464550 10 51 12.39 +46 45 50.3 v 6.0 cp? (d? with cp?)
741 NVGRC J105147.8+552316 10 51 47.82 +55 23 16.5 c 6.0 mg wat? or 3.5’ d and elliptic
742 NVGRC J105225.0+373013 10 52 25.00 +37 30 13.4 v 4.0 rc? d?
743 NVGRC J105308.1+260200 10 53 08.16 +26 02 00.2 c 5.5 wat/nat? sz? core id amb
744 NVGRC J105349.1+402352 10 53 49.14 +40 23 52.0 c 4.5 rc? t?
745 NVGRC J105421.1+022754 10 54 21.16 +02 27 54.7 v 4.5 d?
746 NVGRC J105514.4+462105 10 55 14.45 +46 21 05.1 v 3.5 d
747 NVGRC J105538.3+143410 10 55 38.38 +14 34 10.3 c 5.0 t sz?
748 NVGRC J105553.0-021118 10 55 53.00 -02 11 18.4 c 3.5 rc? - incidental
749 NVGRC J105744.3-150741 10 57 44.39 -15 07 41.5 c 7.0 w? sz?
750 NVGRC J105850.5-361802 10 58 50.51 -36 18 02.3 c 8.0 nat/wat? cp?
751 NVGRC J105948.0-044623 10 59 48.08 -04 46 23.6 c 5.0 cj?
752 NVGRC J110152.8+164037 11 01 52.81 +16 40 37.5 v 7.0 x butterfly int
753 NVGRC J110423.0-270915 11 04 23.09 -27 09 15.5 c 6.5 t?
754 NVGRC J110522.0-220933 11 05 22.06 -22 09 33.5 v 4.0 wat? rc?
755 NVGRC J110548.6-000209 11 05 48.67 -00 02 09.9 v 7.0 mg rc (with cp d?)
756 NVGRC J110557.0-150422 11 05 57.08 -15 04 22.5 v 5.5 ring
757 NVGRC J110651.1+141212 11 06 51.10 +14 12 12.7 c 7.5 nat? core id amb
758 NVGRC J110712.5-311433 11 07 12.52 -31 14 33.4 c 6.0 t
759 NVGRC J111130.8+554027 11 11 30.84 +55 40 27.0 c 7.0 rc
760 11 11 41.31 -13 24 29.6 c 8.0 t rc (Solovyov & Verkhodanov(2014): J111141.9-132417)
761 NVGRC J111254.2-122001 11 12 54.26 -12 20 01.0 v 4.0 mg wat? may be larger
762 11 13 05.93 +40 17 32.8 c 12.0 w wat? (Machalski et al.(2001): J1113+4017)
763 NVGRC J111318.6+412424 11 13 18.62 +41 24 24.0 v 5.0 d? wat? (with cp?)
764 NVGRC J111338.1-380146 11 13 38.17 -38 01 46.7 v 7.5 d wat?
765 NVGRC J111432.3-040102 11 14 32.35 -04 01 02.8 v 4.0 rc d
766 NVGRC J111435.2-033111 11 14 35.22 -03 31 11.2 v 5.5 d? (with cp?) points
767 NVGRC J111511.8-175049 11 15 11.84 -17 50 49.4 v 9.5 wat? sz? rc and rc?
768 NVGRC J111733.0-152908 11 17 33.06 -15 29 08.7 v 4.0 d t core fit, not apparent
769 NVGRC J111817.3-324844 11 18 17.34 -32 48 44.3 v 7.0 rc NGC 3621
770 NVGRC J111859.2+275409 11 18 59.20 +27 54 09.0 c 6.0 wat
771 NVGRC J111944.5+135747 11 19 44.56 +13 57 47.9 c 8.5 wat/nat? t?
772 NVGRC J112015.6+125909 11 20 15.64 +12 59 09.4 v 5.0 rc sz? int
773 NVGRC J112228.1-360512 11 22 28.14 -36 05 12.0 c 6.5 t fishtails
774 NVGRC J112253.9+010641 11 22 53.94 +01 06 41.5 v 4.5 sz?
775 NVGRC J112422.6+150958 11 24 22.67 +15 09 58.5 c 5.0 mg wat/nat?
776 NVGRC J112446.0-040229 11 24 46.01 -04 02 29.2 c 6.0 rc (with cp?) arc? part of ring? may be larger
777 NVGRC J112500.3+372223 11 25 00.36 +37 22 23.9 c 12.0 mg cp?
778 NVGRC J112539.9+082014 11 25 39.99 +08 20 14.9 v 5.0 rc? unu grayscale
779 NVGRC J112556.8+200529 11 25 56.85 +20 05 29.9 v 3.5 d (with cp?) may be larger
780 NVGRC J112605.5-004216 11 26 05.53 -00 42 16.8 v 5.5 sz? cp?
781 NVGRC J112725.1-160005 11 27 25.10 -16 00 05.3 v 6.0 d
782 NVGRC J112801.2-393408 11 28 01.24 -39 34 08.8 v 5.0 mg d? may be larger
783 NVGRC J112824.1-112216 11 28 24.15 -11 22 16.5 c 5.5 t? rc?
784 NVGRC J112912.0+273311 11 29 12.00 +27 33 11.8 c 6.0 rc (with cp?)
785 NVGRC J112936.5-285313 11 29 36.53 -28 53 13.1 v 4.5 wat? d? elliptic
786 NVGRC J113020.5-132053 11 30 20.55 -13 20 53.7 c 6.5 t 5 components
787 NVGRC J113022.5-345551 11 30 22.56 -34 55 51.4 v 6.5 w? nat? butterfly cp?
788 NVGRC J113051.7+062950 11 30 51.75 +06 29 50.9 v 6.5 d? asym
789 NVGRC J113153.2-262314 11 31 53.23 -26 23 14.9 v 4.5 cp
790 NVGRC J113305.0-040047 11 33 05.05 -04 00 47.6 c 9.5 sz nat/wat? hook
791 NVGRC J113315.6-230634 11 33 15.61 -23 06 34.8 v 5.0 wat? cj? cp?
792 NVGRC J113356.3+490334 11 33 56.35 +49 03 34.8 v 4.0 rc? quad
793 NVGRC J113439.8+485816 11 34 39.83 +48 58 16.5 v 7.0 rc?
794 NVGRC J113501.0+344402 11 35 01.06 +34 44 02.7 v 4.0 mg d?
795 11 35 37.99 +39 01 54.0 v 6.0 d? (Solovyov & Verkhodanov(2014): J113538.0+390154)
796 NVGRC J113553.4+400013 11 35 53.40 +40 00 13.7 v 6.0 cp (two elliptic, not aligned)
797 NVGRC J113639.6+325310 11 36 39.67 +32 53 10.3 v 4.5 wat?
798 11 37 22.74 +61 19 56.3 v 5.0 d? x? wat? butterfly (Lara et al.(2001): J1137+613)
799 NVGRC J113724.3-005132 11 37 24.32 -00 51 32.0 v 6.5 rc? shell?
800 NVGRC J114000.4-033419 11 40 00.41 -03 34 19.8 v 6.0 wat/nat? cp?
801 NVGRC J114054.4+252557 11 40 54.48 +25 25 57.5 v 4.0 d
802 NVGRC J114105.0-212347 11 41 05.08 -21 23 47.5 v 7.0 d t?
803 NVGRC J114301.1+130447 11 43 01.17 +13 04 47.7 v 6.0 d x??
804 NVGRC J114344.5+222903 11 43 44.58 +22 29 03.6 v 4.0 t d
805 NVGRC J114410.7-392217 11 44 10.78 -39 22 17.9 v 5.5 wat
806 NVGRC J114428.7+370846 11 44 28.73 +37 08 46.0 c 7.0 nat/wat? irr
807 NVGRC J114505.2+193637 11 45 05.23 +19 36 37.8 c 7.5 nat? rc? lobe of FRII? int unu
808 NVGRC J114528.7-022517 11 45 28.76 -02 25 17.2 v 6.0 cp
809 NVGRC J114704.6+350302 11 47 04.62 +35 03 02.1 c 6.0 t (with tail?)
810 NVGRC J114740.5-381549 11 47 40.57 -38 15 49.6 c 7.5 t
811 NVGRC J114746.1+345932 11 47 46.10 +34 59 32.9 v 7.0 d? may be associated with brt source at J11 47 22.14 +35 01 07.3 - incidental
812 NVGRC J114746.6+263412 11 47 46.61 +26 34 12.1 v 8.0 mg group of 3 bright point sources + elliptic
813 NVGRC J114908.7-120431 11 49 08.70 -12 04 31.3 c 7.0 d/t
– 45 –
814 NVGRC J114931.8-074141 11 49 31.81 -07 41 41.5 v 5.0 d? two elliptic
815 NVGRC J115054.0-280339 11 50 54.01 -28 03 39.1 v 6.0 mg rc? int cluster, lots of pairs in neighborhood
816 NVGRC J115212.3+395012 11 52 12.31 +39 50 12.5 v 4.5 d? t? wat?
817 NVGRC J115252.3+042150 11 52 52.32 +04 21 50.5 v 6.5 cp? wat?
818 NVGRC J115400.4+093918 11 54 00.46 +09 39 18.9 v 6.5 nat/wat (with cp’s)
819 NVGRC J115512.0+545250 11 55 12.00 +54 52 50.0 v 3.5 d
820 NVGRC J115530.6-121205 11 55 30.64 -12 12 05.8 v 6.0 d? two elliptic, long axes parallel
821 NVGRC J115530.6+545357 11 55 30.66 +54 53 57.0 v 4.0 d
822 NVGRC J115648.2-040542 11 56 48.27 -04 05 42.4 c 10.5 t sz? nat? ring-lobe hook, pretty
823 NVGRC J115820.0+262116 11 58 20.07 +26 21 16.3 v 6.0 d dd?
824 11 59 05.56 +58 20 26.3 v 8.5 w? sz? irr (with cp?) (Solovyov & Verkhodanov(2014): J115909.1+582041)
825 NVGRC J115920.8-191536 11 59 20.87 -19 15 36.8 v 6.5 cp
826 NVGRC J115925.5+210659 11 59 25.59 +21 06 59.9 c 4.5 t
827 NVGRC J120121.4+492534 12 01 21.40 +49 25 34.0 v 6.5 d? x?
828 NVGRC J120227.1+584141 12 02 27.19 +58 41 41.5 v 4.5 d
829 NVGRC J120303.2+513931 12 03 03.20 +51 39 31.1 v 4.5 nat?
830 NVGRC J120337.9+275646 12 03 37.92 +27 56 46.2 v 5.5 mg d
831 NVGRC J120342.2+234315 12 03 42.26 +23 43 15.6 v 5.5 d
832 NVGRC J120400.7+201348 12 04 00.79 +20 13 48.7 c 5.0 nat
833 NVGRC J120445.9+483429 12 04 45.92 +48 34 29.0 v 7.0 mg cp wat with rc
834 NVGRC J120705.1-274154 12 07 05.18 -27 41 54.0 c 34.0 wat
835 NVGRC J120848.2-090204 12 08 48.22 -09 02 04.3 v 5.0 cp point and elliptic
836 NVGRC J120855.5+464113 12 08 55.57 +46 41 13.7 c 6.5 t sz? wat?
837 NVGRC J121129.3-035009 12 11 29.34 -03 50 09.2 v 4.5 mg sz?
838 NVGRC J121135.0+145131 12 11 35.07 +14 51 31.7 v 4.0 mg d with point
839 12 11 53.89 +74 19 45.8 c 9.0 t sz? (Lara et al.(2001): J1211+743)
840 NVGRC J121348.4+145403 12 13 48.40 +14 54 03.5 c 5.5 t
841 NVGRC J121350.3-394127 12 13 50.32 -39 41 27.5 v 5.0 cp
842 NVGRC J121605.2+202107 12 16 05.22 +20 21 07.2 v 4.5 d?
843 NVGRC J121610.0+415923 12 16 10.04 +41 59 23.9 c 7.0 t
844 NVGRC J121614.5+162446 12 16 14.57 +16 24 46.1 v 5.0 d sz?
845 12 16 41.40 +67 24 52.9 v 7.0 d? (Lara et al.(2001): J1216+674)
846 NVGRC J121705.0-031132 12 17 05.09 -03 11 32.4 c 4.0 rc? (with cp?)
847 NVGRC J121842.0-045847 12 18 42.04 -04 58 47.5 v 4.5 wat? cp?
848 12 18 47.23 +50 26 07.0 c 5.0 t x?? core not apparent (Machalski et al.(2001): J1218+5026)
849 NVGRC J121925.2+054945 12 19 25.20 +05 49 45.9 v 9.5 d may be larger
850 12 20 39.44 +63 41 39.0 v 6.5 t may be larger (Lara et al.(2001): J1220+636)
851 NVGRC J122044.3+055205 12 20 44.33 +05 52 05.6 c 8.5 mg t?
852 NVGRC J122112.6+075350 12 21 12.61 +07 53 50.3 v 5.0 mg
853 NVGRC J122154.9+042825 12 21 54.95 +04 28 25.3 c 5.5 rc? M 61
854 NVGRC J122255.0+154921 12 22 55.06 +15 49 21.5 c 6.0 rc M 100
855 NVGRC J122315.1+322321 12 23 15.12 +32 23 21.8 v 4.0 d? points
856 NVGRC J122444.5-254439 12 24 44.54 -25 44 39.7 c 5.0 wat
857 NVGRC J123037.7-234441 12 30 37.78 -23 44 41.3 c 5.5 t
858 NVGRC J123049.4+122321 12 30 49.46 +12 23 21.6 c 16.0 rc? size ambiguous M 87
859 NVGRC J123056.8+310135 12 30 56.87 +31 01 35.1 v 5.5 cp point and elliptic
860 NVGRC J123407.0-333845 12 34 07.06 -33 38 45.6 v 6.0 d
861 NVGRC J123419.9+081150 12 34 19.90 +08 11 50.7 c 5.0 rc core NGC 4535
862 NVGRC J123427.5-160740 12 34 27.53 -16 07 40.7 v 5.5 d (with cp’s) 4 components
863 NVGRC J123527.0+212034 12 35 27.03 +21 20 34.8 v 5.0 d (int corduroy effect ~1’ diameter, artifact?)
864 NVGRC J123621.5+255904 12 36 21.58 +25 59 04.3 c 10.0 rc
865 NVGRC J123631.5+163229 12 36 31.50 +16 32 29.0 v 6.0 wat? sz?
866 NVGRC J123725.4+045729 12 37 25.48 +04 57 29.4 v 3.5 rc? wat?
867 NVGRC J123748.0-155807 12 37 48.03 -15 58 07.9 v 8.5 wat/nat
868 12 38 47.82 +44 09 35.3 c 6.5 t (Solovyov & Verkhodanov(2014): J123846.9+440949)
869 NVGRC J123854.5-172700 12 38 54.57 -17 27 00.0 v 6.0 w? sz?
870 NVGRC J123908.8+001838 12 39 08.80 +00 18 38.1 v 4.5 d t?
871 NVGRC J123944.2+195436 12 39 44.25 +19 54 36.2 v 4.5 d? rc?
872 NVGRC J124013.7+533433 12 40 13.71 +53 34 33.3 c 4.5 d t
873 NVGRC J124056.7+183058 12 40 56.78 +18 30 58.2 v 6.5 cj? or lobe of possible 60’ d?
874 12 42 04.72 +32 32 40.5 v 12.0 rc t? core id amb (Solovyov & Verkhodanov(2014): J124159.1+323217)
875 NVGRC J124355.7+130745 12 43 55.76 +13 07 45.1 c 4.0 rc - incidental
876 NVGRC J124619.1+262650 12 46 19.16 +26 26 50.5 v 7.0 wat (with cp?)
877 12 47 33.31 +67 23 16.8 c 14.0 t (Lara et al.(2001): J1247+673)
878 NVGRC J124736.6-155947 12 47 36.62 -15 59 47.7 c 5.0 t
879 NVGRC J124736.7-290319 12 47 36.78 -29 03 19.5 v 4.0 d?
880 NVGRC J124819.9-214743 12 48 19.90 -21 47 43.3 v 6.5 w?
881 NVGRC J125053.4+410708 12 50 53.41 +41 07 08.6 c 5.0 rc - incidental
882 12 50 58.34 +75 38 02.0 v 5.0 nat? (Lara et al.(2001): J1251+756)
883 NVGRC J125153.4+351924 12 51 53.46 +35 19 24.7 c 5.0 d
884 NVGRC J125204.4-222601 12 52 04.47 -22 26 01.8 v 5.0 sz? core id amb
885 NVGRC J125258.4-152014 12 52 58.47 -15 20 14.9 v 5.5 wat/nat? cp? irr
886 NVGRC J125305.9+450025 12 53 05.91 +45 00 25.7 v 10.0 w?
887 12 53 06.31 -10 29 05.6 c 16.0 w? nat? (Solovyov & Verkhodanov(2014): J125310.7-103115)
888 NVGRC J125309.8-013930 12 53 09.83 -01 39 30.0 v 5.5 d?
889 12 53 10.92 +40 41 22.5 v 6.5 d (Machalski et al.(2001): J1253+4041)
890 NVGRC J125321.1-154737 12 53 21.14 -15 47 37.6 c 6.0 t
891 NVGRC J125421.9-290247 12 54 21.92 -29 02 47.6 v 7.5 d?
– 46 –
892 NVGRC J125457.7-311025 12 54 57.76 -31 10 25.2 v 4.0 cp? cj? d?
893 NVGRC J125530.6-133822 12 55 30.61 -13 38 22.1 c 5.5 wat?
894 NVGRC J125604.0+225505 12 56 04.03 +22 55 05.3 v 4.5 cp point with elliptic
895 NVGRC J125607.6-271700 12 56 07.67 -27 17 00.5 v 4.0 d? points
896 NVGRC J125659.5+061858 12 56 59.57 +06 18 58.7 c 6.5 wat
897 NVGRC J125734.1-221607 12 57 34.17 -22 16 07.3 c 8.0 t int ring-lobes hooks
898 NVGRC J125808.6+421110 12 58 08.64 +42 11 10.5 v 5.0 d
899 NVGRC J125914.3+275441 12 59 14.33 +27 54 41.5 v 6.0 cj d?
900 NVGRC J130025.3-033704 13 00 25.35 -03 37 04.0 v 5.0 cp two elliptic not aligned
901 NVGRC J130026.6-092930 13 00 26.68 -09 29 30.1 v 4.0 d
902 NVGRC J130153.0+144907 13 01 53.04 +14 49 07.6 v 5.0 wat? d?
903 NVGRC J130202.8-005101 13 02 02.88 -00 51 01.5 v 6.5 wat? core id amb
904 NVGRC J130422.2-085254 13 04 22.20 -08 52 54.7 v 6.5 mg irr cp int cluster
905 NVGRC J130458.8-324920 13 04 58.85 -32 49 20.5 v 8.5 sz? butterfly
906 NVGRC J130512.2-304315 13 05 12.28 -30 43 15.2 v 4.0 d? rc?
907 NVGRC J130557.2-123545 13 05 57.28 -12 35 45.2 v 10.5 d t?
908 NVGRC J130731.8+520653 13 07 31.80 +52 06 53.3 v 4.0 d
909 NVGRC J130949.4+193907 13 09 49.49 +19 39 07.4 v 5.5 w? sz?
910 NVGRC J131143.3+405855 13 11 43.35 +40 58 55.5 v 8.0 d sz?
911 NVGRC J131231.2+211537 13 12 31.22 +21 15 37.8 v 5.0 d
912 13 14 05.52 +69 36 57.5 v 8.5 w? dd?? 4 components (Lara et al.(2001): J1313+696)
913 NVGRC J131536.0-194227 13 15 36.09 -19 42 27.0 c 5.5 t?
914 NVGRC J131548.4+420147 13 15 48.48 +42 01 47.3 c 7.5 rc M 63
915 NVGRC J131604.6-151043 13 16 04.63 -15 10 43.9 v 5.0 cp ~point and teardrop
916 NVGRC J131617.5+070237 13 16 17.53 +07 02 37.1 v 9.0 nat/wat
917 NVGRC J131824.7+094550 13 18 24.78 +09 45 50.3 c 5.0 d/t
918 NVGRC J131903.6+293829 13 19 03.64 +29 38 29.9 v 4.5 rc sz 4C 29.47
919 NVGRC J131920.8-005526 13 19 20.87 -00 55 26.8 v 5.0 nat
920 13 23 47.51 +31 33 41.7 v 12.0 w? rc? jets wisps int (Solovyov & Verkhodanov(2014):? J132345.8+313402)
921 NVGRC J132403.3+433355 13 24 03.39 +43 33 55.2 v 4.0 d no core fit
922 NVGRC J132615.4-272551 13 26 15.41 -27 25 51.4 v 5.5 nat? cp?
923 NVGRC J132644.1-272621 13 26 44.11 -27 26 21.5 c 5.5 t?
924 NVGRC J132731.6+185418 13 27 31.66 +18 54 18.2 v 4.5 d
925 NVGRC J132736.3+350641 13 27 36.34 +35 06 41.6 v 5.5 d
926 NVGRC J132834.5-012915 13 28 34.53 -01 29 15.7 v 7.0 w
927 NVGRC J132846.9+275249 13 28 46.98 +27 52 49.2 v 5.0 t?
928 NVGRC J132853.3-395919 13 28 53.38 -39 59 19.9 v 4.5 d asym
929 NVGRC J132952.6+471145 13 29 52.65 +47 11 45.7 c 10.0 rc
930 NVGRC J133131.6+453918 13 31 31.60 +45 39 18.9 v 3.5 cp 3.5’ t + 3.5’ d
931 NVGRC J133242.4+071937 13 32 42.41 +07 19 37.8 c 8.5 wat/nat core id amb
932 NVGRC J133418.5-100929 13 34 18.56 -10 09 29.3 c 17.0 t
933 NVGRC J133447.8-270738 13 34 47.82 -27 07 38.1 c 8.0 wat? t? d? core id amb
934 NVGRC J133552.4-285519 13 35 52.48 -28 55 19.6 c 4.0 wat
935 NVGRC J133608.9-083054 13 36 08.94 -08 30 54.5 v 8.0 mg dd? int unusual config
936 NVGRC J133632.9+403725 13 36 32.97 +40 37 25.2 v 5.5 d? elliptics
937 NVGRC J133639.3-335759 13 36 39.37 -33 57 59.6 v 34.5 wat separate jets and lobes
938 NVGRC J133700.5-295155 13 37 00.52 -29 51 55.1 c 8.5 rc int spiral arms, also trough
939 NVGRC J133738.3+294216 13 37 38.31 +29 42 16.4 v 6.0 mg wat?
940 NVGRC J133855.0+241735 13 38 55.06 +24 17 35.0 c 4.5 cj? d?
941 NVGRC J134245.6+064256 13 42 45.62 +06 42 56.4 v 5.0 d? (two elliptic, not aligned)
942 NVGRC J134348.8-194930 13 43 48.85 -19 49 30.7 c 4.5 rc
943 NVGRC J134415.6+331716 13 44 15.66 +33 17 16.0 v 4.0 t d
944 13 44 46.23 +40 26 39.4 v 9.0 mg 5’ wat? and 3.5’ t? (Machalski et al.(2001): J1344+4028)
945 13 45 03.90 +39 52 37.8 v 5.0 d (Machalski et al.(2001): J1345+3952)
946 NVGRC J134554.6+540344 13 45 54.60 +54 03 44.6 c 6.5 t
947 NVGRC J134601.9-161656 13 46 01.92 -16 16 56.5 v 5.5 cp?
948 NVGRC J134642.1-253745 13 46 42.13 -25 37 45.9 v 5.0 d
949 NVGRC J134713.7-242223 13 47 13.76 -24 22 23.6 v 6.5 rc dd??
950 NVGRC J134729.4-134645 13 47 29.44 -13 46 45.2 c 4.5 mg nat? cp?
951 NVGRC J134759.8-131333 13 47 59.87 -13 13 33.7 v 4.5 d
952 NVGRC J135036.1-163449 13 50 36.16 -16 34 49.6 c 13.0 mg t hymors?
953 NVGRC J135106.6+072900 13 51 06.63 +07 29 00.7 v 5.0 mg
954 NVGRC J135144.9-054626 13 51 44.97 -05 46 26.9 v 17.0 cp
955 NVGRC J135217.8+312646 13 52 17.81 +31 26 46.7 c 6.0 rc?
956 NVGRC J135229.0+093543 13 52 29.00 +09 35 43.3 c 6.0 rc? d?
957 NVGRC J135306.2+330315 13 53 06.27 +33 03 15.8 v 7.0 sz? or perhaps wat/nat at N end
958 NVGRC J135420.7-070520 13 54 20.75 -07 05 20.7 v 5.5 d
959 13 55 17.92 +29 23 41.2 v 6.0 d (Machalski et al.(2001): J1355+2923)
960 NVGRC J135618.5+181726 13 56 18.52 +18 17 26.1 c 7.5 sz?
961 NVGRC J135956.5-105623 13 59 56.56 -10 56 23.1 v 4.5 wat/nat?
962 NVGRC J140000.2+282953 14 00 00.26 +28 29 53.8 v 4.0 d (with cp?) wat/nat?
963 NVGRC J140043.0+301800 14 00 43.00 +30 18 00.0 v 12.0 d?
964 NVGRC J140058.8+591929 14 00 58.82 +59 19 29.6 v 5.5 cp point and elliptic
965 NVGRC J140112.2-131433 14 01 12.21 -13 14 33.8 v 4.5 wat?
966 NVGRC J140140.9-113614 14 01 40.97 -11 36 14.2 c 9.0 t sz? hymors?
967 NVGRC J140305.6+004822 14 03 05.64 +00 48 22.6 v 4.0 d? points
968 NVGRC J140313.9+514447 14 03 13.91 +51 44 47.1 v 5.5 d dd?
969 NVGRC J140314.7+061126 14 03 14.70 +06 11 26.2 v 5.0 nat/wat? lobe? with hook, cp?
– 47 –
970 NVGRC J140319.8+252545 14 03 19.87 +25 25 45.2 v 5.5 d? point and irr
971 NVGRC J140326.5-060149 14 03 26.56 -06 01 49.7 c 7.5 mg wat?, may be smaller wat
972 NVGRC J140518.0+043545 14 05 18.01 +04 35 45.8 v 5.0 cp
973 NVGRC J140519.5-275509 14 05 19.56 -27 55 09.6 v 5.0 nat? sz?
974 NVGRC J140700.4+100836 14 07 00.47 +10 08 36.8 v 5.5 d? butterfly? nat??
975 NVGRC J140704.9+360117 14 07 04.97 +36 01 17.5 v 8.0 d? sz?
976 NVGRC J140719.1+513211 14 07 19.17 +51 32 11.1 c 4.5 d t core fit but not apparent
977 14 09 57.38 +17 32 44.1 c 8.0 t? (with cp?) w? (Solovyov & Verkhodanov(2014): J140955.9+173243)
978 14 10 30.25 +63 19 14.8 v 4.5 d (Lara et al.(2001): J1410+633)
979 NVGRC J141634.0-364036 14 16 34.00 -36 40 36.8 v 5.5 wat? rc? sz?
980 NVGRC J141653.5+104840 14 16 53.50 +10 48 40.2 c 8.5 nat?
981 NVGRC J141838.9-332800 14 18 38.97 -33 28 00.5 v 4.5 d asym
982 NVGRC J141913.6-310153 14 19 13.61 -31 01 53.1 v 3.5 d
983 NVGRC J141946.8+081421 14 19 46.88 +08 14 21.7 v 4.0 d sz?
984 NVGRC J142008.7+450055 14 20 08.74 +45 00 55.1 v 8.0 mg int
985 NVGRC J142251.7-092456 14 22 51.70 -09 24 56.0 v 4.5 cp? d?
986 NVGRC J142301.2-051428 14 23 01.22 -05 14 28.6 v 6.0 d (with cp?) bridge apparent
987 NVGRC J142326.3+244911 14 23 26.34 +24 49 11.7 v 5.5 cp d with teardrop
988 NVGRC J142420.3-164434 14 24 20.32 -16 44 34.9 v 6.5 d? two elliptic
989 NVGRC J142452.7-192248 14 24 52.74 -19 22 48.8 v 13.5 t
990 14 25 54.59 -08 04 00.9 v 7.5 d (Solovyov & Verkhodanov(2014): J142554.6-080401)
991 NVGRC J142622.6+585449 14 26 22.67 +58 54 49.6 v 6.0 cp? d with ~point at west end
992 NVGRC J142720.4+163438 14 27 20.49 +16 34 38.3 v 4.5 d? cp?
993 NVGRC J142727.2-240722 14 27 27.29 -24 07 22.4 c 4.0 rc? (with cp?)
994 NVGRC J142735.5+263210 14 27 35.51 +26 32 10.3 c 6.0 t?
995 14 28 19.46 +29 18 45.3 c 17.5 wat (Machalski et al.(2001): J1428+2918)
996 14 28 45.60 +39 38 44.3 c 5.5 t (Machalski et al.(2001): J1428+3938)
997 NVGRC J142926.6+544341 14 29 26.63 +54 43 41.2 v 6.0 sz? wat?
998 NVGRC J142950.9+202223 14 29 50.96 +20 22 23.6 v 10.0 d? hymors? N component ringlike
999 NVGRC J142954.7+071919 14 29 54.75 +07 19 19.2 c 13.5 w? nat? core id amb core
1000 NVGRC J143308.4-183405 14 33 08.43 -18 34 05.7 v 7.5 mg
1001 NVGRC J143406.5+013557 14 34 06.59 +01 35 57.4 v 5.0 wat/nat
1002 NVGRC J143506.1-161427 14 35 06.11 -16 14 27.3 c 5.5 t sz?
1003 NVGRC J143549.9+201339 14 35 49.96 +20 13 39.9 v 4.5 d
1004 NVGRC J143639.3-202354 14 36 39.39 -20 23 54.5 v 5.0 d? points
1005 NVGRC J143642.0+080713 14 36 42.08 +08 07 13.2 v 6.5 d
1006 NVGRC J143850.4-140842 14 38 50.46 -14 08 42.2 v 6.0 d
1007 NVGRC J144020.1+055411 14 40 20.15 +05 54 11.3 v 6.0 nat? sz?
1008 NVGRC J144152.6+340117 14 41 52.61 +34 01 17.8 v 5.0 rc? wat? w?
1009 NVGRC J144255.4+520934 14 42 55.44 +52 09 34.5 v 6.0 d? mg
1010 NVGRC J144406.2+260127 14 44 06.20 +26 01 27.6 v 5.0 d
1011 NVGRC J144429.1-400147 14 44 29.15 -40 01 47.3 c 5.0 cj? - incidental
1012 NVGRC J144433.0+275259 14 44 33.02 +27 52 59.1 v 4.5 d
1013 NVGRC J144626.0+214151 14 46 26.01 +21 41 51.5 v 4.0 wat d
1014 NVGRC J144722.4+424225 14 47 22.44 +42 42 25.7 v 6.0 d?
1015 NVGRC J144823.8+442339 14 48 23.88 +44 23 39.5 v 5.5 d?
1016 NVGRC J144853.7-400611 14 48 53.77 -40 06 11.0 v 9.0 mg cp?
1017 14 51 32.16 +33 57 55.4 c 5.5 t (Machalski et al.(2001): J1451+3357)
1018 NVGRC J145204.7+385810 14 52 04.74 +38 58 10.1 v 8.0 rc? cj? sz? unu
1019 NVGRC J145228.7-242946 14 52 28.74 -24 29 46.7 v 5.5 mg cp? d? elliptic with point(s)
1020 NVGRC J145235.6-131119 14 52 35.62 -13 11 19.6 v 5.5 d
1021 14 53 02.99 +33 08 55.8 c 7.5 t (Machalski et al.(2001): J1453+3309)
1022 NVGRC J145320.3+015217 14 53 20.39 +01 52 17.8 v 5.5 d? cp?
1023 NVGRC J145345.3+224313 14 53 45.38 +22 43 13.9 v 5.0 d core fit but not apparent
1024 NVGRC J145411.7-304528 14 54 11.78 -30 45 28.6 c 4.5 cj?
1025 NVGRC J145421.9+162127 14 54 21.91 +16 21 27.4 v 8.0 d t? dd? 4 or more components
1026 NVGRC J145448.7+122456 14 54 48.70 +12 24 56.4 c 4.5 t (with adjacent t?)
1027 NVGRC J145534.9+233534 14 55 34.94 +23 35 34.8 v 9.0 cp d? elliptic and irr
1028 NVGRC J145614.7+181830 14 56 14.72 +18 18 30.1 v 4.5 cp elliptic with d?
1029 NVGRC J145631.3-241327 14 56 31.32 -24 13 27.6 v 5.0 d? points
1030 NVGRC J145736.0+250256 14 57 36.03 +25 02 56.2 v 12.0 cp wat? elliptic
1031 14 57 46.96 -06 12 58.4 c 6.0 d t? 4 components (Machalski et al.(2001): J1457-0613)
1032 NVGRC J145753.6+283213 14 57 53.62 +28 32 13.2 v 5.5 d
1033 NVGRC J145753.7-212633 14 57 53.77 -21 26 33.7 v 5.5 cp
1034 NVGRC J145950.2+185240 14 59 50.21 +18 52 40.8 v 5.0 sz?
1035 NVGRC J150023.2+201235 15 00 23.25 +20 12 35.8 v 5.0 d sz?
1036 NVGRC J150147.3+434611 15 01 47.39 +43 46 11.0 c 5.0 d t sz?
1037 NVGRC J150336.8-295621 15 03 36.83 -29 56 21.5 c 5.0 d t?
1038 NVGRC J150339.5+101602 15 03 39.51 +10 16 02.8 c 5.5 sz
1039 NVGRC J150354.6-281119 15 03 54.61 -28 11 19.0 c 11.5 wat?
1040 15 04 12.51 +68 56 14.8 c 5.5 mg 4.5’ d and 3.5’ d (Lara et al.(2001): J1504+689)
1041 NVGRC J150419.5+283534 15 04 19.50 +28 35 34.3 v 7.5 nat? rc? arc
1042 NVGRC J150458.4+260132 15 04 58.43 +26 01 32.9 c 7.0 rc
1043 NVGRC J150505.5+261030 15 05 05.50 +26 10 30.0 v 3.5 wat? faint - incidental
1044 NVGRC J150725.7+082915 15 07 25.77 +08 29 15.9 v 8.0 sz? dl
1045 NVGRC J150831.9+355432 15 08 31.94 +35 54 32.4 v 4.0 d?
1046 NVGRC J150911.0-353224 15 09 11.00 -35 32 24.6 v 4.5 wat?
1047 NVGRC J150912.0-064020 15 09 12.01 -06 40 20.5 v 7.0 cp point with elliptic
– 48 –
1048 NVGRC J150916.3+094846 15 09 16.32 +09 48 46.1 v 4.0 t cat missed core?
1049 NVGRC J150959.5+030004 15 09 59.53 +03 00 04.4 c 7.0 sz? nat?
1050 NVGRC J151048.7-042535 15 10 48.72 -04 25 35.3 v 4.5 wat?
1051 NVGRC J151128.2+071110 15 11 28.23 +07 11 10.7 v 11.5 d? with bridge cj?
1052 15 12 05.80 +30 50 22.1 c 6.0 t (Machalski et al.(2001): J1512+3050)
1053 NVGRC J151304.1-225812 15 13 04.11 -22 58 12.2 c 4.0 d t
1054 NVGRC J151308.9-252315 15 13 08.93 -25 23 15.9 v 6.0 mg t? wat? GRS or two?
1055 NVGRC J151329.6-381635 15 13 29.68 -38 16 35.9 v 6.5 t cat missed core?
1056 NVGRC J151341.0-323349 15 13 41.07 -32 33 49.8 v 4.0 d?
1057 NVGRC J151356.7+241255 15 13 56.72 +24 12 55.0 v 8.0 sz? t? cp? cat missed core?
1058 NVGRC J151454.4+420057 15 14 54.46 +42 00 57.0 v 3.5 d
1059 NVGRC J151540.0-193931 15 15 40.03 -19 39 31.2 v 4.0 d
1060 NVGRC J151551.4+562006 15 15 51.48 +56 20 06.8 v 8.0 rc? (with cp?) asym
1061 NVGRC J151604.5-381858 15 16 04.54 -38 18 58.0 v 19.0 dd? sz? int or 5’ arc and 5.5’ cj?
1062 NVGRC J151640.2+001502 15 16 40.21 +00 15 02.4 c 6.5 t sz? rc? wisps
1063 NVGRC J151657.5+051838 15 16 57.57 +05 18 38.0 v 6.0 d? (with cp?) unu
1064 NVGRC J151743.4+285343 15 17 43.42 +28 53 43.6 v 4.5 mg cp wat?
1065 NVGRC J151836.3-240545 15 18 36.32 -24 05 45.6 v 6.5 rc? lobe?
1066 NVGRC J151853.6-101406 15 18 53.61 -10 14 06.8 v 4.0 d? points
1067 NVGRC J152116.2+510458 15 21 16.25 +51 04 58.4 c 6.5 t dd?? x?
1068 NVGRC J152139.4+222727 15 21 39.47 +22 27 27.2 v 5.0 d? points
1069 NVGRC J152309.6-172039 15 23 09.65 -17 20 39.2 v 4.5 d
1070 NVGRC J152325.5-285128 15 23 25.58 -28 51 28.0 v 5.5 d 4 components
1071 NVGRC J152329.3+283651 15 23 29.36 +28 36 51.5 v 8.0 wat? (with cp?)
1072 15 23 45.74 +63 39 18.7 v 5.0 rc? (Lara et al.(2001): J1523+636)
1073 NVGRC J152613.7+170109 15 26 13.77 +17 01 09.1 v 5.5 cp (two elliptic not aligned)
1074 NVGRC J152630.2+272452 15 26 30.26 +27 24 52.4 v 5.0 d
1075 NVGRC J152805.0+054428 15 28 05.02 +05 44 28.5 c 16.5 t? sz? wat? wispy lobes asym
1076 NVGRC J153009.9+290040 15 30 09.90 +29 00 40.6 v 5.5 d with bridge
1077 NVGRC J153035.4-353534 15 30 35.42 -35 35 34.0 v 5.0 mg d? points
1078 NVGRC J153228.9-381834 15 32 28.92 -38 18 34.0 v 4.5 d/t
1079 NVGRC J153429.3-221756 15 34 29.31 -22 17 56.7 v 5.5 d? points
1080 NVGRC J153636.7-020315 15 36 36.71 -02 03 15.6 v 7.5 cp elliptic with irr/arc
1081 15 37 03.88 +84 23 17.0 c 9.5 w? dd? x? (Lara et al.(2001): J1536+843)
1082 NVGRC J153850.0-280500 15 38 50.08 -28 05 00.2 v 4.5 mg wat?
1083 NVGRC J153853.8+170138 15 38 53.87 +17 01 38.1 c 13.0 t? sz? int ring-lobe and two ring-lobe pretzel-lobe?
1084 NVGRC J153958.8+483539 15 39 58.88 +48 35 39.7 v 4.0 d
1085 NVGRC J154011.9-232435 15 40 11.93 -23 24 35.3 v 5.5 d
1086 NVGRC J154025.0-052840 15 40 25.00 -05 28 40.7 v 6.0 d? cp? fuzzy point and elliptic
1087 NVGRC J154057.4-012636 15 40 57.49 -01 26 36.3 v 7.0 mg sz? nat? dl
1088 NVGRC J154130.3-253440 15 41 30.38 -25 34 40.2 v 5.5 d? wat/nat?
1089 NVGRC J154132.1-270744 15 41 32.13 -27 07 44.8 v 4.5 wat/nat? may be larger
1090 NVGRC J154149.7-365943 15 41 49.76 -36 59 43.5 v 9.0 d? cp?
1091 NVGRC J154640.1+012358 15 46 40.12 +01 23 58.9 v 4.5 wat/nat?
1092 NVGRC J154818.4+072558 15 48 18.48 +07 25 58.5 c 6.5 w? sz? t?
1093 15 48 57.72 -32 16 47.0 v 10.0 x? w? (Solovyov & Verkhodanov(2014): J154901.7-321747)
1094 NVGRC J154858.3+085431 15 48 58.34 +08 54 31.9 c 5.0 rc? cj?
1095 NVGRC J155113.1-221304 15 51 13.14 -22 13 04.8 v 4.0 d points
1096 NVGRC J155135.6+200406 15 51 35.64 +20 04 06.0 c 10.5 mg t? w?
1097 NVGRC J155139.8+103553 15 51 39.86 +10 35 53.9 v 4.0 d
1098 NVGRC J155141.3-210948 15 51 41.38 -21 09 48.1 v 5.0 d
1099 NVGRC J155209.0+200530 15 52 09.00 +20 05 30.0 v 13.5 mg d
1100 NVGRC J155210.9+224508 15 52 10.97 +22 45 08.0 c 13.5 t asym int
1101 NVGRC J155216.2-060219 15 52 16.27 -06 02 19.2 v 4.0 d? points
1102 NVGRC J155220.1+361404 15 52 20.14 +36 14 04.2 v 4.0 sz?
1103 NVGRC J155235.1+223418 15 52 35.17 +22 34 18.8 v 13.0 t dd? asym
1104 NVGRC J155727.3+544132 15 57 27.30 +54 41 32.8 v 10.0 mg wat/nat w? interacting systems? very twisted int
1105 15 57 29.63 +70 41 35.8 c 12.0 sz? nat? int hook (Lara et al.(2001): J1557+706)
1106 NVGRC J155902.5-213857 15 59 02.53 -21 38 57.1 v 10.0 wat? GRS or two?
1107 NVGRC J160028.7+083752 16 00 28.72 +08 37 52.9 v 4.5 rc? w?
1108 NVGRC J160121.7+460042 16 01 21.79 +46 00 42.2 c 5.0 t
1109 NVGRC J160303.9-184455 16 03 03.97 -18 44 55.1 v 5.0 d? elliptic
1110 NVGRC J160312.5-131945 16 03 12.54 -13 19 45.9 v 5.5 d asym
1111 NVGRC J160332.1+171158 16 03 32.13 +17 11 58.9 v 8.0 mg 8’ nat/wat or 6’ wat/nat with fainter 6’ wat/nat?
1112 NVGRC J160337.9+524228 16 03 37.93 +52 42 28.8 v 4.0 cp
1113 NVGRC J160349.2+251038 16 03 49.28 +25 10 38.4 v 5.5 cp two elliptic non-aligned
1114 NVGRC J160417.6-015428 16 04 17.66 -01 54 28.6 c 7.0 rc
1115 NVGRC J160435.8+252028 16 04 35.83 +25 20 28.8 v 4.5 d? cj? rc? asym
1116 16 04 46.27 +34 38 12.1 v 5.0 d (Machalski et al.(2001): J1604+3438)
1117 NVGRC J160500.0+183602 16 05 00.03 +18 36 02.1 v 4.5 d?
1118 NVGRC J160509.8-334405 16 05 09.83 -33 44 05.4 c 4.5 d/t
1119 NVGRC J160513.8+071143 16 05 13.82 +07 11 43.4 v 4.5 rc? d?
1120 NVGRC J160531.3-092738 16 05 31.35 -09 27 38.8 v 7.0 w? sz? 4 components
1121 NVGRC J160820.7-233356 16 08 20.70 -23 33 56.1 v 5.0 d sz?
1122 NVGRC J161034.6-051116 16 10 34.66 -05 11 16.0 v 6.0 nat? sz? d?
1123 NVGRC J161051.4-053602 16 10 51.45 -05 36 02.1 v 6.0 d
1124 NVGRC J161157.4+073855 16 11 57.45 +07 38 55.1 c 7.0 t asym
1125 NVGRC J161241.3+431320 16 12 41.34 +43 13 20.6 c 6.5 d sz? core id amb
– 49 –
1126 NVGRC J161419.4-285503 16 14 19.44 -28 55 03.6 v 6.0 d four component
1127 NVGRC J161521.2-170845 16 15 21.23 -17 08 45.1 v 6.0 d? elliptic
1128 NVGRC J161534.8+095715 16 15 34.80 +09 57 15.4 c 5.0 sz? core id amb
1129 NVGRC J161713.0+063729 16 17 13.03 +06 37 29.1 v 3.0 d rc
1130 NVGRC J161724.9+350453 16 17 24.92 +35 04 53.6 v 12.0 sz w? may be larger
1131 NVGRC J161829.7+295902 16 18 29.76 +29 59 02.0 v 4.5 d wat? sz? not original pair
1132 NVGRC J161830.9-041033 16 18 30.98 -04 10 33.1 v 5.5 d? point and elliptic
1133 NVGRC J161839.5+443607 16 18 39.50 +44 36 07.9 v 6.5 d? two aligned elliptic
1134 NVGRC J162006.7-253002 16 20 06.74 -25 30 02.1 v 13.0 sz 4 or 5 components
1135 NVGRC J162344.4+252301 16 23 44.47 +25 23 01.1 c 7.0 t core id amb
1136 NVGRC J162549.9+402921 16 25 49.96 +40 29 21.0 c 7.0 t? asym lobes, may be smaller d
1137 NVGRC J162610.8+052802 16 26 10.89 +05 28 02.5 c 5.0 d/t
1138 NVGRC J162730.5+211318 16 27 30.56 +21 13 18.2 v 4.5 cp fainter 4.5’ d + point?
1139 NVGRC J162748.8+514226 16 27 48.82 +51 42 26.6 v 7.0 t? core id amb, may be larger, fades
1140 16 29 01.72 +82 36 05.8 v 18.0 mg sz? (Lara et al.(2001): J1632+825)
1141 NVGRC J163134.2-064642 16 31 34.21 -06 46 42.9 c 3.0 rc? cj? - incidental
1142 NVGRC J163145.0-065051 16 31 45.09 -06 50 51.3 v 5.0 wat? d? core not apparent
1143 NVGRC J163534.6+150258 16 35 34.65 +15 02 58.0 v 5.0 d?
1144 NVGRC J163621.6+491325 16 36 21.68 +49 13 25.5 c 6.0 wat? sz?
1145 NVGRC J163622.6-032216 16 36 22.69 -03 22 16.5 v 5.0 cp nat?
1146 NVGRC J163636.0+333504 16 36 36.03 +33 35 04.8 v 4.0 wat?
1147 NVGRC J163706.7+022435 16 37 06.79 +02 24 35.8 v 4.5 d?
1148 NVGRC J163747.0-034500 16 37 47.08 -03 45 00.4 v 13.5 cp
1149 NVGRC J163801.9+375251 16 38 01.90 +37 52 51.9 v 4.0 rc d
1150 NVGRC J163923.4+295159 16 39 23.40 +29 51 59.6 v 4.5 nat? shell? wispy fingers
1151 NVGRC J164042.1-264030 16 40 42.10 -26 40 30.1 v 5.5 cp wat?
1152 NVGRC J164610.9-130927 16 46 10.96 -13 09 27.2 v 6.0 d? cp? irr
1153 NVGRC J164626.3+281227 16 46 26.34 +28 12 27.9 v 4.0 d
1154 NVGRC J164747.3+190251 16 47 47.39 +19 02 51.4 v 5.0 cp point with elliptic
1155 NVGRC J164852.5-280459 16 48 52.55 -28 04 59.9 v 5.0 d? elliptic
1156 NVGRC J164938.7+013833 16 49 38.70 +01 38 33.9 c 5.0 t?
1157 16 50 49.60 +81 33 37.4 v 6.0 d? asym, low level ring? (Lara et al.(2001): J1650+815)
1158 NVGRC J165346.2+010015 16 53 46.27 +01 00 15.3 v 5.5 cp? wat/nat? cj with cj?
1159 NVGRC J165358.1-051017 16 53 58.17 -05 10 17.9 c 6.5 sz? nat?
1160 NVGRC J165638.1-090452 16 56 38.12 -09 04 52.9 v 4.0 wat/nat? rc?
1161 NVGRC J165645.8-331248 16 56 45.85 -33 12 48.6 v 7.5 mg w? cp? GRS or 2
1162 NVGRC J165719.3+534012 16 57 19.37 +53 40 12.4 v 4.5 d? (with cp?)
1163 NVGRC J165730.1-224419 16 57 30.18 -22 44 19.6 c 9.5 nat? t? with bridge/jets
1164 NVGRC J170202.5+531234 17 02 02.50 +53 12 34.0 c 5.0 t core fit but not apparent
1165 NVGRC J170255.9+421721 17 02 55.97 +42 17 21.6 v 5.0 d 4 components
1166 NVGRC J170312.9+313224 17 03 12.95 +31 32 24.2 v 4.0 d?
1167 NVGRC J170326.1-094127 17 03 26.15 -09 41 27.2 v 5.5 t? asym cp?
1168 17 05 00.17 -24 45 25.8 c 8.0 t sz? (Solovyov & Verkhodanov(2014): J170502.0-24460)
1169 NVGRC J170548.5-230716 17 05 48.58 -23 07 16.5 v 5.5 d points, W source does have finger toward other source
1170 NVGRC J170550.3-033112 17 05 50.38 -03 31 12.0 v 7.0 nat/wat?
1171 NVGRC J170628.0+102450 17 06 28.07 +10 24 50.7 v 5.5 d/t
1172 NVGRC J170727.8+223817 17 07 27.80 +22 38 17.8 v 4.5 d
1173 NVGRC J170825.7-123311 17 08 25.77 -12 33 11.7 v 5.0 d/t
1174 NVGRC J170833.4-113816 17 08 33.45 -11 38 16.8 c 6.5 t
1175 NVGRC J170841.4+415022 17 08 41.42 +41 50 22.5 v 5.0 d? two points, int alignment of 4 or more sources
1176 NVGRC J170927.5-222640 17 09 27.58 -22 26 40.9 c 12.5 nat int
1177 NVGRC J170931.9+225211 17 09 31.99 +22 52 11.4 v 5.5 mg cp? d?
1178 NVGRC J171008.6-353004 17 10 08.64 -35 30 04.2 c 5.0 d? sz? nat? dl? cj?
1179 NVGRC J171057.3+462416 17 10 57.32 +46 24 16.6 c 11.5 t int lobe structure hymors? ring-lobe with fingers
1180 NVGRC J171057.6+394135 17 10 57.62 +39 41 35.3 c 7.0 cj? fishtail int
1181 NVGRC J171136.5-225900 17 11 36.50 -22 59 00.0 v 4.0 cj? N lobe of sz? - incidental
1182 NVGRC J171145.0-230430 17 11 45.00 -23 04 30.0 v 13.0 sz? cp?
1183 NVGRC J171150.4-230821 17 11 50.41 -23 08 21.8 v 6.0 cj? rc? or S lobe of sz?
1184 NVGRC J171229.9-231319 17 12 29.96 -23 13 19.7 c 5.5 rc t
1185 NVGRC J171240.0-090236 17 12 40.06 -09 02 36.7 v 5.0 cp
1186 NVGRC J171301.1+205144 17 13 01.11 +20 51 44.9 v 5.5 cp nat?
1187 NVGRC J171308.2+043556 17 13 08.27 +04 35 56.2 v 4.5 cp point with teardrop
1188 NVGRC J171524.9-042546 17 15 24.91 -04 25 46.5 v 5.0 wat? rc? cp?
1189 NVGRC J171541.1-120621 17 15 41.19 -12 06 21.7 c 6.5 sz
1190 NVGRC J171813.9+153907 17 18 13.90 +15 39 07.0 v 4.0 d
1191 NVGRC J171819.5+062731 17 18 19.50 +06 27 31.8 v 5.0 wat/nat? cp? possibly larger system
1192 NVGRC J172104.4+262417 17 21 04.45 +26 24 17.9 c 5.5 t
1193 NVGRC J172206.2+330659 17 22 06.23 +33 06 59.4 v 4.5 cp? asym
1194 NVGRC J172209.9+092036 17 22 09.91 +09 20 36.5 v 4.5 d
1195 NVGRC J172320.8+341757 17 23 20.85 +34 17 57.3 c 6.0 t sz?
1196 NVGRC J172508.0-332518 17 25 08.00 -33 25 18.4 v 45.0 rc? jets? irr linear structure, artifact?
1197 NVGRC J172749.9+534647 17 27 49.93 +53 46 47.0 v 4.5 d cj?
1198 NVGRC J172854.7-225139 17 28 54.71 -22 51 39.0 v 6.0 d?
1199 NVGRC J172858.2+084858 17 28 58.21 +08 48 58.1 c 4.0 cj
1200 NVGRC J172958.2+450621 17 29 58.26 +45 06 21.3 c 4.0 t rc
1201 NVGRC J173106.8+242859 17 31 06.82 +24 28 59.9 c 4.5 d/t
1202 NVGRC J173112.1+225015 17 31 12.10 +22 50 15.9 v 4.5 mg cp?
1203 NVGRC J173215.3+170605 17 32 15.30 +17 06 05.3 c 6.0 sz
– 50 –
1204 17 32 32.75 +71 24 03.9 c 5.0 t (Lara et al.(2001): J1732+714)
1205 NVGRC J173259.0+563416 17 32 59.05 +56 34 16.2 v 5.0 cp
1206 17 33 12.89 +70 46 32.5 c 6.0 t sz? (Lara et al.(2001): J1733+707)
1207 NVGRC J173327.3-044540 17 33 27.32 -04 45 40.0 c 4.5 wat?
1208 NVGRC J173521.8-080239 17 35 21.80 -08 02 39.2 v 5.5 d
1209 NVGRC J173641.9-204843 17 36 41.94 -20 48 43.3 c 5.5 wat
1210 NVGRC J173742.1-183240 17 37 42.13 -18 32 40.9 c 8.0 t? d? irr hymors? cp?
1211 NVGRC J173857.4+130034 17 38 57.42 +13 00 34.1 v 5.0 cp point with teardrop
1212 NVGRC J174024.6+194152 17 40 24.64 +19 41 52.9 c 5.0 wat? d?
1213 NVGRC J174030.2-141530 17 40 30.26 -14 15 30.9 v 4.0 cp? rc with d?
1214 NVGRC J174132.5-052433 17 41 32.50 -05 24 33.5 c 10.0 t w?
1215 NVGRC J174142.6-125829 17 41 42.67 -12 58 29.9 v 6.0 t (only two components fit)
1216 NVGRC J174206.8+182729 17 42 06.85 +18 27 29.9 c 5.5 t rc ’long’ core
1217 17 43 18.67 +71 13 11.6 c 4.5 t sz? dl? (Lara et al.(2001): J1743+712)
1218 NVGRC J174357.9+193508 17 43 57.96 +19 35 08.6 c 4.5 rc? sz?
1219 NVGRC J174456.5+554216 17 44 56.50 +55 42 16.6 c 9.0 sz rc?
1220 17 45 37.72 +71 15 41.2 v 6.0 d? asym x? (Lara et al.(2001): J1745+712)
1221 NVGRC J174631.2+234326 17 46 31.28 +23 43 26.0 v 5.0 d? wat?
1222 NVGRC J174755.6-110107 17 47 55.65 -11 01 07.6 c 5.0 sz? rc?
1223 NVGRC J174839.2-233517 17 48 39.25 -23 35 17.6 c 8.0 t
1224 NVGRC J174911.3-152151 17 49 11.39 -15 21 51.1 v 5.0 d
1225 NVGRC J174923.6-070740 17 49 23.62 -07 07 40.9 v 6.0 cp point with teardrop
1226 NVGRC J174933.5+182403 17 49 33.58 +18 24 03.5 c 4.5 cj? rc? d?
1227 17 54 28.73 +62 35 16.1 v 10.0 mg irr interacting systems? (Lara et al.(2001): J1754+626)
1228 NVGRC J175645.9+454933 17 56 45.96 +45 49 33.8 v 4.0 d
1229 NVGRC J175744.3-082545 17 57 44.35 -08 25 45.3 c 5.0 d/t
1230 NVGRC J175758.1-084527 17 57 58.11 -08 45 27.0 v 4.5 w? d?
1231 NVGRC J175814.1+154410 17 58 14.15 +15 44 10.6 v 10.0 d? t? both ’lobes’ fuzzy
1232 NVGRC J175830.1+655358 17 58 30.12 +65 53 58.1 v 4.5 d
1233 NVGRC J175933.0+061615 17 59 33.04 +06 16 15.6 v 4.5 d
1234 NVGRC J175948.5-344941 17 59 48.56 -34 49 41.3 v 5.5 d
1235 18 00 39.34 +71 44 56.2 v 6.0 d (Lara et al.(2001): J1800+717)
1236 NVGRC J180200.6+120434 18 02 00.65 +12 04 34.5 v 5.5 nat?
1237 NVGRC J180449.9+104211 18 04 49.97 +10 42 11.6 v 5.5 d
1238 NVGRC J180726.6-090520 18 07 26.66 -09 05 20.3 v 7.0 wat/nat
1239 NVGRC J180823.1+084102 18 08 23.16 +08 41 02.6 c 13.0 rc? lobe?
1240 NVGRC J180906.4-150113 18 09 06.48 -15 01 13.6 v 6.5 w?
1241 NVGRC J181037.7+373601 18 10 37.74 +37 36 01.8 v 5.5 d? cj?
1242 NVGRC J181126.6+100810 18 11 26.69 +10 08 10.6 c 6.5 sz cp?
1243 NVGRC J181203.9+212402 18 12 03.99 +21 24 02.1 v 10.0 w? irr or 5’ wat with 6’ wat
1244 NVGRC J181358.3+350350 18 13 58.35 +35 03 50.7 c 4.0 d t
1245 NVGRC J181653.3+033952 18 16 53.36 +03 39 52.5 v 5.5 d? sz?
1246 NVGRC J182006.2+085611 18 20 06.29 +08 56 11.0 v 8.0 wat? sz?
1247 NVGRC J182008.0+225125 18 20 08.08 +22 51 25.1 c 5.0 d t?
1248 NVGRC J182105.0-050221 18 21 05.01 -05 02 21.2 v 5.5 d? points, many pairs in neighborhood
1249 NVGRC J182128.0+113828 18 21 28.08 +11 38 28.9 v 5.0 d? points
1250 NVGRC J182154.3-023842 18 21 54.32 -02 38 42.6 v 9.0 sz wat? suggestion of core in image, but none fit
1251 NVGRC J182241.2+121550 18 22 41.20 +12 15 50.8 v 7.5 t
1252 NVGRC J182253.9+360903 18 22 53.93 +36 09 03.4 v 4.0 d
1253 NVGRC J182446.0+360429 18 24 46.07 +36 04 29.6 c 6.0 t dd? asym?
1254 NVGRC J182833.5+081939 18 28 33.50 +08 19 39.3 v 6.0 sz
1255 NVGRC J182843.5-304414 18 28 43.52 -30 44 14.6 c 5.0 t
1256 NVGRC J182900.3+322116 18 29 00.38 +32 21 16.5 v 8.0 wat? sz? core id amb
1257 NVGRC J182918.6-105049 18 29 18.65 -10 50 49.9 v 7.0 shell? int twisted (see a contour map) irr disturbed area
1258 NVGRC J182937.5+223011 18 29 37.53 +22 30 11.2 v 5.5 sz?
1259 NVGRC J183022.6+042303 18 30 22.63 +04 23 03.0 v 4.5 rc? with low level dl
1260 NVGRC J183121.4-225715 18 31 21.45 -22 57 15.0 c 4.5 d t core not apparent
1261 18 32 59.35 -10 12 58.9 v 16.0 wat? artifact? disturbed area (Green(2014, 2016): SNR Kes 69 (G21.8-0.6))
1262 NVGRC J183336.4-231750 18 33 36.49 -23 17 50.4 c 6.0 cj
1263 NVGRC J183440.7-234153 18 34 40.73 -23 41 53.0 c 5.0 cj
1264 NVGRC J183456.7+450237 18 34 56.71 +45 02 37.0 v 4.5 d?
1265 NVGRC J183503.4+324133 18 35 03.49 +32 41 33.9 v 4.5 rc nat/wat?
1266 18 35 06.55 +66 35 09.4 c 5.5 t (Lara et al.(2001): J1835+665)
1267 NVGRC J183522.1-254613 18 35 22.14 -25 46 13.0 v 7.0 sz? wat?
1268 NVGRC J183632.1+194128 18 36 32.15 +19 41 28.6 c 11.0 w int core id ambiguous
1269 NVGRC J183805.7-124616 18 38 05.72 -12 46 16.3 v 6.0 mg unu int cp of 4.5’ d with ? GRS or two?
1270 NVGRC J183825.8+171142 18 38 25.85 +17 11 42.0 v 6.0 rc
1271 NVGRC J184107.6-355720 18 41 07.61 -35 57 20.3 v 7.0 d? cp?
1272 NVGRC J184112.7+092918 18 41 12.79 +09 29 18.5 v 7.0 d? cp? point and pointlike
1273 NVGRC J184330.5-034847 18 43 30.58 -03 48 47.2 v 12.0 mg w? int disturbed area
1274 18 45 06.80 +81 49 33.1 v 5.5 d? butterfly asym (Lara et al.(2001): J1845+818)
1275 NVGRC J184524.6-192451 18 45 24.68 -19 24 51.7 v 5.0 wat? d?
1276 NVGRC J184630.3+491658 18 46 30.34 +49 16 58.5 v 6.0 nat? (with cp?)
1277 NVGRC J184713.0-264452 18 47 13.09 -26 44 52.2 v 4.5 cp? point with arc/rc
1278 18 47 36.08 +70 43 57.3 c 5.0 t (with cp?) (Lara et al.(2001): J1847+707)
1279 NVGRC J184736.2+092449 18 47 36.22 +09 24 49.5 c 5.5 rc? HII? fuzzy
1280 NVGRC J184842.0+191956 18 48 42.04 +19 19 56.9 c 8.0 nat dumbell dl
1281 NVGRC J184952.8-071549 18 49 52.83 -07 15 49.3 v 5.0 d
– 51 –
1282 NVGRC J185036.1-290517 18 50 36.17 -29 05 17.2 v 6.0 wat? sz? x?
1283 18 50 45.80 +64 30 33.0 c 7.0 w? rc? d? (Lara et al.(2001): J1850+645)
1284 NVGRC J185050.2-165554 18 50 50.23 -16 55 54.1 v 4.5 d
1285 18 52 29.98 +00 40 14.7 v 9.5 mg irr disturbance area (Green(2014, 2016): SNR Kes 79 (G33.6+0.1))
1286 NVGRC J185234.7-101347 18 52 34.78 -10 13 47.7 v 6.0 wat/nat?
1287 NVGRC J185332.2+504612 18 53 32.26 +50 46 12.3 c 8.0 wat? ring-lobe hymors?
1288 18 54 00.07 +80 02 50.3 v 7.0 d 4 components (Lara et al.(2001): J1853+800)
1289 NVGRC J185419.3+050213 18 54 19.32 +05 02 13.9 v 5.5 cp
1290 18 55 28.61 -07 16 12.6 v 7.0 sz? (Solovyov & Verkhodanov(2014): J185528.6-071613)
1291 NVGRC J185621.3-313507 18 56 21.39 -31 35 07.4 v 5.5 d (with cp?)
1292 NVGRC J185722.6-191308 18 57 22.63 -19 13 08.8 v 4.0 d
1293 NVGRC J185739.6+354317 18 57 39.63 +35 43 17.7 c 4.5 t
1294 NVGRC J185748.5+613535 18 57 48.57 +61 35 35.7 c 6.0 mg nat/wat?
1295 NVGRC J185752.2+243428 18 57 52.26 +24 34 28.8 c 5.0 t
1296 NVGRC J185832.3-155702 18 58 32.37 -15 57 02.7 c 4.0 wat/nat (with cp?) may be larger
1297 NVGRC J190241.5+145100 19 02 41.53 +14 51 00.9 v 5.5 cp point and elliptic
1298 NVGRC J190304.6+361647 19 03 04.62 +36 16 47.9 c 9.0 w
1299 NVGRC J190521.4+391735 19 05 21.42 +39 17 35.1 v 4.5 d cj?
1300 NVGRC J190927.4-242833 19 09 27.41 -24 28 33.9 v 10.0 t dd?
1301 NVGRC J191029.7+135909 19 10 29.74 +13 59 09.1 v 7.5 d wat? four components
1302 NVGRC J191149.6+780045 19 11 49.67 +78 00 45.9 v 11.5 d? cp? points fuzzy
1303 NVGRC J191315.7+470656 19 13 15.72 +47 06 56.7 c 8.0 sz? wat?
1304 NVGRC J191327.9+420139 19 13 27.96 +42 01 39.7 c 6.5 wat
1305 NVGRC J191407.4+471829 19 14 07.47 +47 18 29.7 c 9.0 wat irr int hook, core id amb
1306 NVGRC J191442.8+380038 19 14 42.83 +38 00 38.0 c 5.5 wat/nat
1307 NVGRC J191452.0+271941 19 14 52.07 +27 19 41.8 c 5.0 d t?
1308 NVGRC J191456.2-255145 19 14 56.20 -25 51 45.5 c 8.5 d? rc?
1309 NVGRC J191742.3-025654 19 17 42.32 -02 56 54.3 v 4.5 d
1310 NVGRC J191756.4-243923 19 17 56.48 -24 39 23.6 c 8.0 wat? sz?
1311 NVGRC J191805.7+554237 19 18 05.70 +55 42 37.5 v 4.5 d
1312 19 18 14.64 +74 15 29.5 v 8.0 d? (Lara et al.(2001): J1918+742)
1313 NVGRC J191820.4-204044 19 18 20.41 -20 40 44.8 v 6.0 d? t?
1314 NVGRC J191820.7-064441 19 18 20.72 -06 44 41.8 c 5.5 wat/nat? sz?
1315 19 19 20.22 +51 42 53.0 v 9.0 x? dd? appears to be at least 5 components unu (Solovyov & Verkhodanov(2014): J191918.2+514208)
1316 NVGRC J192001.9+452653 19 20 01.99 +45 26 53.5 c 19.0 wat? t? d?
1317 NVGRC J192016.5-055155 19 20 16.59 -05 51 55.4 v 4.0 rc? d?
1318 NVGRC J192048.3-201222 19 20 48.39 -20 12 22.3 c 6.5 mg t? ring lobe?
1319 NVGRC J192115.5+480416 19 21 15.59 +48 04 16.2 v 11.0 mg 11’ nat/wat? or 8’wat? with 7’wat? GRS or two?
1320 NVGRC J192157.4+530638 19 21 57.47 +53 06 38.8 v 4.0 rc? cj?
1321 NVGRC J192326.4-334707 19 23 26.41 -33 47 07.2 c 5.0 d t? this core coord, central source looks like bridge not core
1322 NVGRC J192432.6+352241 19 24 32.64 +35 22 41.2 c 6.5 t x? sz? rc? dd??
1323 NVGRC J192530.3+161429 19 25 30.39 +16 14 29.9 v 20.0 shell fragments? artifact? HII? disturbance area int structures
1324 NVGRC J192604.1+224259 19 26 04.14 +22 42 59.5 v 6.0 wat? sz? cp? irr 4 components
1325 NVGRC J192638.1-323855 19 26 38.12 -32 38 55.4 v 11.5 cp two elliptic not aligned
1326 NVGRC J192655.1-391743 19 26 55.19 -39 17 43.9 c 8.0 t (with artifact?) size ambiguous
1327 NVGRC J192821.1-293137 19 28 21.17 -29 31 37.5 v 6.0 w? nat/wat? core id amb
1328 NVGRC J192826.1+033244 19 28 26.17 +03 32 44.2 c 5.0 mg wat/nat? cp?
1329 NVGRC J192933.4-224421 19 29 33.45 -22 44 21.3 c 6.0 mg t+rc? t fades
1330 NVGRC J192954.0-312615 19 29 54.07 -31 26 15.0 c 5.5 t? rc?
1331 NVGRC J192959.4-001538 19 29 59.48 -00 15 38.1 c 8.0 wat?
1332 NVGRC J193009.7-051647 19 30 09.73 -05 16 47.3 v 5.5 d
1333 NVGRC J193016.2+462752 19 30 16.28 +46 27 52.3 v 6.0 mg d? wat? cp? could be larger, GRS or two?
1334 NVGRC J193045.9-393829 19 30 45.99 -39 38 29.8 v 4.0 d
1335 NVGRC J193138.5-094823 19 31 38.59 -09 48 23.8 v 5.5 d
1336 NVGRC J193310.3-022844 19 33 10.30 -02 28 44.8 v 4.0 d
1337 NVGRC J193326.4-394034 19 33 26.42 -39 40 34.5 v 4.0 d
1338 NVGRC J193457.2+432834 19 34 57.21 +43 28 34.2 v 7.0 d
1339 NVGRC J193503.9+215647 19 35 03.92 +21 56 47.8 v 8.0 wat? arc wispy irr
1340 NVGRC J193515.0-342507 19 35 15.03 -34 25 07.2 v 5.5 d
1341 NVGRC J193601.3+470127 19 36 01.39 +47 01 27.4 v 6.5 cp nat?
1342 NVGRC J193613.2-171125 19 36 13.25 -17 11 25.1 c 5.0 t
1343 NVGRC J193925.6+074359 19 39 25.61 +07 43 59.8 v 4.0 d? dl
1344 NVGRC J194019.5-155502 19 40 19.56 -15 55 02.6 v 8.0 cp
1345 NVGRC J194142.1+503750 19 41 42.12 +50 37 50.0 c 9.5 wat/nat
1346 NVGRC J194219.2+525206 19 42 19.20 +52 52 06.1 v 5.0 mg d? cp?
1347 NVGRC J194319.7+072733 19 43 19.73 +07 27 33.7 v 5.0 d t?
1348 19 43 49.27 -35 46 46.4 c 8.0 mg wat? t? dd?? multiple choices for core, may be larger (Solovyov & Verkhodanov(2014): J194348.3-35465
1349 NVGRC J194436.7+552843 19 44 36.71 +55 28 43.6 v 6.0 mg cp nat?
1350 NVGRC J194530.0-005054 19 45 30.08 -00 50 54.5 v 5.0 wat? d?
1351 NVGRC J194556.7+251700 19 45 56.79 +25 17 00.4 v 5.5 rc? HII? not original pair, may be larger
1352 NVGRC J194625.5+243638 19 46 25.59 +24 36 38.3 v 8.0 cp? rc? irr
1353 NVGRC J194647.9+251245 19 46 47.91 +25 12 45.0 c 5.5 cj? HII?
1354 NVGRC J194740.7+390558 19 47 40.79 +39 05 58.3 v 6.0 cp d? faint
1355 NVGRC J194808.8-243132 19 48 08.89 -24 31 32.1 c 6.0 t nat?
1356 NVGRC J194837.3-291608 19 48 37.37 -29 16 08.2 c 6.5 mg t+cp?
1357 NVGRC J194906.1-155641 19 49 06.18 -15 56 41.9 v 4.5 w? rc? sz?
1358 NVGRC J194913.3+485045 19 49 13.33 +48 50 45.3 v 4.5 d
1359 19 51 40.40 +70 37 44.2 c 7.0 d t? core id amb (Lara et al.(2001): J1951+706)
– 52 –
1360 19 52 32.34 -01 17 34.3 c 9.0 sz? w? (Solovyov & Verkhodanov(2014): J195230.9-011711)
1361 NVGRC J195232.3+400617 19 52 32.38 +40 06 17.4 v 5.5 cp? rc with rc? HII?
1362 NVGRC J195440.6+401106 19 54 40.61 +40 11 06.1 v 5.5 d? points - incidental
1363 NVGRC J195637.7-123518 19 56 37.70 -12 35 18.1 v 3.5 d with cp?
1364 NVGRC J195825.3+545835 19 58 25.35 +54 58 35.6 v 4.0 d
1365 NVGRC J195830.4-373830 19 58 30.45 -37 38 30.2 c 13.0 t sz?
1366 NVGRC J195928.0+404403 19 59 28.05 +40 44 03.5 v 4.0 d may be larger
1367 NVGRC J200101.7+333111 20 01 01.75 +33 31 11.1 v 8.0 mg complex cluster
1368 NVGRC J200140.4-383706 20 01 40.49 -38 37 06.8 c 7.5 t
1369 NVGRC J200206.1+413243 20 02 06.19 +41 32 43.5 c 4.0 rc? may be larger - incidental
1370 NVGRC J200248.1-032610 20 02 48.13 -03 26 10.9 v 5.0 wat/nat? sz?
1371 NVGRC J200650.0+475047 20 06 50.00 +47 50 47.3 c 5.5 t
1372 NVGRC J200817.3+465723 20 08 17.35 +46 57 23.6 c 4.0 t
1373 NVGRC J200951.7+031448 20 09 51.78 +03 14 48.5 v 6.0 wat?
1374 NVGRC J201015.2-301230 20 10 15.22 -30 12 30.6 v 4.0 rc butterfly
1375 NVGRC J201030.5-194851 20 10 30.58 -19 48 51.1 c 5.5 t
1376 NVGRC J201128.8+211241 20 11 28.88 +21 12 41.5 v 5.5 d 4 components
1377 NVGRC J201329.3+012904 20 13 29.38 +01 29 04.0 c 6.0 t sz?
1378 NVGRC J201554.1+592247 20 15 54.13 +59 22 47.0 v 5.0 mg cp? elliptic may be larger
1379 20 16 13.60 +60 54 13.7 c 4.5 wat (with cp?) core id amb (Lara et al.(2001): J2016+608)
1380 NVGRC J201615.8-304124 20 16 15.86 -30 41 24.9 v 6.0 t dumbell 5 components
1381 NVGRC J201706.5-310306 20 17 06.50 -31 03 06.1 v 4.0 mg d? at least 4 components, this coord for W pair (not original pair), may be larger GRS or two?
1382 NVGRC J201719.6-310306 20 17 19.69 -31 03 06.1 v 3.5 d?
1383 NVGRC J201720.8-214023 20 17 20.89 -21 40 23.4 c 5.5 t
1384 NVGRC J201812.6-043022 20 18 12.61 -04 30 22.5 v 5.5 cp? nat/wat? fairly symmetrical
1385 NVGRC J201938.8+141653 20 19 38.83 +14 16 53.9 v 5.5 sz? dd? cp? int
1386 NVGRC J202003.3+040828 20 20 03.34 +04 08 28.8 v 5.0 d
1387 NVGRC J202147.5+161606 20 21 47.51 +16 16 06.7 v 5.0 d
1388 NVGRC J202235.2+024054 20 22 35.22 +02 40 54.4 v 4.5 d?
1389 NVGRC J202320.4-181107 20 23 20.40 -18 11 07.1 v 4.0 d? rc?
1390 20 23 40.09 +17 03 56.7 c 8.0 t asym (Solovyov & Verkhodanov(2014): J202339.8+170350)
1391 NVGRC J202355.8-095247 20 23 55.80 -09 52 47.3 v 4.5 wat?
1392 NVGRC J202442.4+025603 20 24 42.46 +02 56 03.0 v 5.5 d? cp? irr
1393 NVGRC J202805.1+563113 20 28 05.19 +56 31 13.7 v 5.5 d
1394 NVGRC J203059.1+101323 20 30 59.10 +10 13 23.5 v 5.0 d
1395 NVGRC J203121.3+082220 20 31 21.34 +08 22 20.5 v 6.5 mg d? non-aligned elliptics
1396 NVGRC J203242.4+591747 20 32 42.47 +59 17 47.6 v 5.0 wat? non-aligned elliptics
1397 NVGRC J203506.6+005246 20 35 06.66 +00 52 46.8 v 6.0 cp elliptic and point
1398 NVGRC J203616.7+063159 20 36 16.76 +06 31 59.4 c 5.5 w? butterfly d? t?
1399 NVGRC J203901.5-300555 20 39 01.58 -30 05 55.4 v 4.5 d
1400 NVGRC J203931.2-351219 20 39 31.21 -35 12 19.5 c 6.0 d? t? core id amb
1401 NVGRC J203942.3+241920 20 39 42.33 +24 19 20.0 v 7.0 d? cp? one component with fishtail
1402 NVGRC J203943.1+321145 20 39 43.17 +32 11 45.9 c 5.0 rc (with cp?) may be larger GRS or two?
1403 NVGRC J204018.7-065915 20 40 18.75 -06 59 15.4 c 5.0 d three components
1404 NVGRC J204113.7+220425 20 41 13.79 +22 04 25.9 v 4.0 d
1405 NVGRC J204153.3+453023 20 41 53.35 +45 30 23.0 v 7.0 cj? rc? cp? wat? arc
1406 20 42 37.93 +75 08 02.1 c 12.5 t beautiful (Lara et al.(2001): J2042+751)
1407 NVGRC J204251.6-350921 20 42 51.60 -35 09 21.8 v 7.0 wat
1408 NVGRC J204345.3-263256 20 43 45.36 -26 32 56.1 c 7.5 sz t
1409 NVGRC J204403.0+071220 20 44 03.01 +07 12 20.5 v 5.5 mg cj? wat?
1410 20 48 05.26 +30 42 47.8 c 15.0 wat? artifact? region of wrinkles (Green(2014, 2016): Cygnus Loop SNR (G74.0-8.5))
1411 NVGRC J204811.6-284703 20 48 11.64 -28 47 03.3 v 5.0 mg points and elliptic
1412 NVGRC J204900.7+193007 20 49 00.74 +19 30 07.3 c 5.0 t wat?
1413 NVGRC J204941.0-302946 20 49 41.09 -30 29 46.9 v 5.0 d? points, int configuration
1414 20 50 51.15 +31 27 28.0 v 105.0 sz? wrinkle? (Green(2014, 2016): Cygnus Loop SNR (G74.0-8.5))
1415 NVGRC J205508.5-011226 20 55 08.55 -01 12 26.9 v 5.5 cp d?
1416 NVGRC J205631.6-190612 20 56 31.68 -19 06 12.3 v 6.0 cp?
1417 20 57 19.49 +31 12 00.1 c 8.0 rc? artifact? (Green(2014, 2016): Cygnus Loop SNR (G74.0-8.5))
1418 20 59 08.54 +62 47 37.7 v 6.0 d (Lara et al.(2001): J2059+627)
1419 NVGRC J205949.4-250626 20 59 49.47 -25 06 26.8 v 4.0 wat?
1420 21 01 38.31 -28 01 45.0 v 14.0 w twisted int (Solovyov & Verkhodanov(2014): J210138.4-280158)
1421 NVGRC J210145.4-131829 21 01 45.43 -13 18 29.1 v 9.0 sz?
1422 NVGRC J210239.7-205810 21 02 39.72 -20 58 10.9 c 11.0 t
1423 NVGRC J210245.4+294130 21 02 45.48 +29 41 30.0 v 5.5 d? point and near point
1424 NVGRC J210300.2-305840 21 03 00.26 -30 58 40.8 v 5.0 d (with cp?)
1425 21 03 10.47 +64 56 31.6 v 6.0 t? sz? core id amb (Lara et al.(2001): J2103+649)
1426 NVGRC J210428.3+323549 21 04 28.38 +32 35 49.1 v 6.0 d? cp?
1427 NVGRC J210611.1+123957 21 06 11.16 +12 39 57.3 v 5.0 d
1428 NVGRC J210632.3-170324 21 06 32.38 -17 03 24.6 v 5.0 d
1429 NVGRC J210720.2-252844 21 07 20.27 -25 28 44.2 v 10.0 wat with adjacent nat/wat
1430 NVGRC J210724.1-252545 21 07 24.15 -25 25 45.8 v 5.5 nat/wat with adjacent wat
1431 NVGRC J210911.6-125243 21 09 11.69 -12 52 43.5 v 6.0 mg d cp? dd?? core amb
1432 NVGRC J211005.1+081022 21 10 05.11 +08 10 22.4 v 4.0 d? point and elliptic
1433 21 11 31.09 +63 00 07.6 c 8.0 t? nat? with extended emission irr (Lara et al.(2001): J2111+630)
1434 NVGRC J211155.9-132519 21 11 55.92 -13 25 19.3 v 5.5 mg points+elliptic
1435 NVGRC J211306.6-394059 21 13 06.61 -39 40 59.9 v 6.5 cp point with elliptic
1436 NVGRC J211314.2+023022 21 13 14.27 +02 30 22.5 v 8.0 mg irr int tails or cp?
1437 NVGRC J211325.7+562913 21 13 25.76 +56 29 13.3 v 4.5 d?
– 53 –
1438 21 14 00.33 +82 04 52.0 c 6.5 t sz? (Lara et al.(2001): J2114+820)
1439 NVGRC J211514.9+225344 21 15 14.91 +22 53 44.1 c 4.5 t sz?
1440 NVGRC J211727.0+512130 21 17 27.00 +51 21 30.0 v 5.0 mg irr d+cp? may be larger system
1441 NVGRC J211735.0+512150 21 17 35.00 +51 21 50.0 v 10.0 mg t?
1442 NVGRC J211821.5-244952 21 18 21.52 -24 49 52.4 v 21.0 cp
1443 NVGRC J211832.9+262643 21 18 32.90 +26 26 43.7 c 8.5 rc
1444 NVGRC J211858.6+003340 21 18 58.68 +00 33 40.5 c 6.5 mg cp? d? t?, core if t
1445 NVGRC J211941.9-232056 21 19 41.94 -23 20 56.0 v 6.0 d? cp?
1446 NVGRC J211944.3-251539 21 19 44.38 -25 15 39.0 v 4.5 d
1447 NVGRC J212155.4+293602 21 21 55.43 +29 36 02.8 v 5.0 d
1448 NVGRC J212311.2-210500 21 23 11.22 -21 05 00.6 c 7.0 t wat?
1449 NVGRC J212439.2+505823 21 24 39.25 +50 58 23.8 c 10.5 w? t
1450 NVGRC J212544.3+005550 21 25 44.35 +00 55 50.3 v 4.0 rc (with cp?)
1451 NVGRC J212619.8+132116 21 26 19.89 +13 21 16.0 v 4.0 d? points
1452 21 28 07.45 +60 20 38.3 v 7.0 w? x? 4 components (Lara et al.(2001): J2128+603)
1453 NVGRC J212840.5-393342 21 28 40.52 -39 33 42.5 v 5.0 d? with dl sz?
1454 NVGRC J212850.9+011525 21 28 50.91 +01 15 25.1 c 4.5 mg tri int
1455 NVGRC J212859.1+510446 21 28 59.16 +51 04 46.5 v 6.0 d
1456 NVGRC J212937.4-211145 21 29 37.48 -21 11 45.2 c 15.0 rc sz
1457 NVGRC J213006.9+554806 21 30 06.99 +55 48 06.7 v 4.0 shell? rc? artifact? int grayscale
1458 NVGRC J213039.2+073542 21 30 39.26 +07 35 42.4 v 4.5 d/t
1459 21 32 08.23 +34 21 02.9 c 8.0 t (with cp?) (Solovyov & Verkhodanov(2014): J213208.6+342057)
1460 NVGRC J213446.8+144333 21 34 46.81 +14 43 33.5 v 4.5 d
1461 NVGRC J213526.0+534903 21 35 26.02 +53 49 03.8 v 10.0 mg d/t? shell?
1462 NVGRC J213535.1-182219 21 35 35.13 -18 22 19.5 c 5.0 t
1463 NVGRC J213745.3-143257 21 37 45.39 -14 32 57.1 v 4.5 d
1464 NVGRC J213959.6+092905 21 39 59.60 +09 29 05.1 v 6.5 cp point and elliptic
1465 NVGRC J214002.0-142122 21 40 02.08 -14 21 22.2 v 4.5 d/t
1466 NVGRC J214045.5+370419 21 40 45.59 +37 04 19.9 c 4.5 t (a component of original pair)
1467 NVGRC J214048.1-274431 21 40 48.15 -27 44 31.9 v 18.0 cp
1468 NVGRC J214103.5-164137 21 41 03.59 -16 41 37.4 c 9.0 wat
1469 NVGRC J214209.4+231104 21 42 09.41 +23 11 04.3 v 4.0 cp point with teardrop
1470 NVGRC J214231.0+401758 21 42 31.00 +40 17 58.9 c 4.5 t with dl
1471 NVGRC J214515.9-195913 21 45 15.96 -19 59 13.0 v 11.0 mg w wat?
1472 21 45 30.83 +81 54 55.5 c 21.0 t x?? (11" d/t?, diagonal with same core?) int (Lara et al.(2001): J2145+819)
1473 NVGRC J214536.6-042642 21 45 36.66 -04 26 42.2 v 5.0 d/t
1474 NVGRC J214623.3+333213 21 46 23.33 +33 32 13.6 v 7.0 nat/wat sz?
1475 NVGRC J214640.8-370153 21 46 40.82 -37 01 53.7 v 4.0 d t? may be larger
1476 NVGRC J214732.3-274255 21 47 32.36 -27 42 55.1 v 4.0 d cj? cp?
1477 NVGRC J214920.3+194037 21 49 20.38 +19 40 37.3 c 5.0 d t? core fit but not apparent
1478 NVGRC J214936.7+205148 21 49 36.75 +20 51 48.3 v 5.0 cp
1479 NVGRC J215157.7-153745 21 51 57.71 -15 37 45.8 v 6.5 sz? twisted int
1480 NVGRC J215305.0-071107 21 53 05.08 -07 11 07.6 c 9.5 nat/wat?
1481 NVGRC J215337.7+474854 21 53 37.79 +47 48 54.1 v 5.5 d?
1482 NVGRC J215356.6+125211 21 53 56.65 +12 52 11.5 v 5.5 d?
1483 NVGRC J215431.8+030529 21 54 31.80 +03 05 29.1 v 5.0 d? cp?
1484 NVGRC J215657.7+325908 21 56 57.76 +32 59 08.4 c 6.0 wat? core id ambiguous
1485 NVGRC J215659.6+523356 21 56 59.61 +52 33 56.3 v 5.0 d? wat? wat? points
1486 21 57 03.01 +66 26 10.8 c 5.0 d? cj? int tail, core assumes cj (Lara et al.(2001): J2157+664)
1487 NVGRC J215832.0+595045 21 58 32.06 +59 50 45.5 v 5.0 rc? d? wat?
1488 NVGRC J215935.5+565621 21 59 35.50 +56 56 21.9 v 3.0 rc? HII? arc
1489 NVGRC J220136.2-192344 22 01 36.21 -19 23 44.9 c 8.0 t? nat?
1490 NVGRC J220319.4+541238 22 03 19.42 +54 12 38.2 v 5.0 d asym
1491 22 04 13.70 +78 22 47.3 v 5.5 t (Lara et al.(2001): J2204+783)
1492 NVGRC J220515.8-303305 22 05 15.85 -30 33 05.2 v 6.0 d sz?
1493 NVGRC J220544.8+780819 22 05 44.85 +78 08 19.6 v 19.5 d? points, both fuzzy, also at least two other similar nearby
1494 NVGRC J220612.6+153209 22 06 12.64 +15 32 09.4 v 4.0 d cj?
1495 22 09 28.08 +72 46 13.8 c 5.5 t (with cp?) (Lara et al.(2001): J2209+727)
1496 NVGRC J221114.8+385546 22 11 14.89 +38 55 46.7 c 12.0 w? sz? irr
1497 NVGRC J221242.4+451941 22 12 42.45 +45 19 41.8 v 6.5 cp d?
1498 NVGRC J221402.4-290713 22 14 02.45 -29 07 13.3 v 5.5 d dd? 4 components
1499 NVGRC J221443.7+135019 22 14 43.79 +13 50 19.0 v 10.0 wat/nat? cp? int
1500 NVGRC J221536.9+290230 22 15 36.98 +29 02 30.3 c 5.0 t
1501 NVGRC J221614.6-163144 22 16 14.65 -16 31 44.5 v 5.0 t? d? sz?
1502 NVGRC J221743.3-242030 22 17 43.39 -24 20 30.1 v 4.0 mg d? points
1503 NVGRC J221815.7+193138 22 18 15.72 +19 31 38.0 v 6.0 t
1504 NVGRC J221837.8-082307 22 18 37.86 -08 23 07.1 v 8.0 d? mg
1505 NVGRC J222001.2+573108 22 20 01.20 +57 31 08.3 v 7.0 rc? hazy
1506 NVGRC J222002.5-040707 22 20 02.50 -04 07 07.7 v 6.0 sz rc?
1507 NVGRC J222150.8+421521 22 21 50.87 +42 15 21.6 v 5.0 mg t? d? cp? wat?
1508 NVGRC J222349.2-020556 22 23 49.27 -02 05 56.1 c 12.0 w
1509 NVGRC J222511.5+042112 22 25 11.58 +04 21 12.5 c 8.0 mg nat/wat? irr (with cp?), core id amb
1510 NVGRC J222521.9-161638 22 25 21.95 -16 16 38.4 c 12.5 wat? w? irr cp? core id amb
1511 NVGRC J222525.0+581200 22 25 25.00 +58 12 00.0 v 6.0 rc? HII? SNR? lobe? very mottled/wispy
1512 NVGRC J222805.0+493435 22 28 05.04 +49 34 35.2 v 5.0 d
1513 NVGRC J222845.6+395741 22 28 45.60 +39 57 41.7 v 4.5 rc? sz? dl? d asym
1514 NVGRC J222932.4-292423 22 29 32.43 -29 24 23.5 v 4.5 d/t
1515 NVGRC J223036.6+135854 22 30 36.69 +13 58 54.8 v 5.0 w? cp?
– 54 –
1516 NVGRC J223040.3-394249 22 30 40.36 -39 42 49.5 c 5.5 t? somewhat asymmetric, d with s?
1517 NVGRC J223111.1+010114 22 31 11.16 +01 01 14.7 v 9.0 mg cp? w?
1518 22 31 19.78 +39 22 47.6 c 52.0 w? jets? dd? int, may be larger, core id amb (Solovyov & Verkhodanov(2014): J223115.9+392501)
1519 NVGRC J223128.8-082907 22 31 28.83 -08 29 07.6 c 6.5 w? wat/nat? - incidental
1520 NVGRC J223129.6-203549 22 31 29.60 -20 35 49.0 v 4.5 cp
1521 NVGRC J223143.7-082433 22 31 43.76 -08 24 33.5 c 7.5 t dumbell with core
1522 NVGRC J223241.5+213452 22 32 41.58 +21 34 52.6 v 5.0 cp
1523 NVGRC J223251.6-053015 22 32 51.62 -05 30 15.3 v 4.5 cj? d? asymmetric size/peaks
1524 22 35 35.97 +37 35 22.9 v 8.0 d (Solovyov & Verkhodanov(2014): J223536.0+373523)
1525 NVGRC J223704.6+342427 22 37 04.66 +34 24 27.9 c 7.5 rc int two pairs of ’satellites’ plus elliptic
1526 NVGRC J223803.0+410821 22 38 03.03 +41 08 21.5 v 7.0 wat? w? dd?
1527 NVGRC J223808.4+595208 22 38 08.42 +59 52 08.2 v 7.0 sz
1528 NVGRC J223835.9-070511 22 38 35.97 -07 05 11.3 v 5.5 d
1529 NVGRC J223911.3-172047 22 39 11.30 -17 20 47.7 v 4.5 wat/nat?
1530 NVGRC J224140.1+473709 22 41 40.17 +47 37 09.7 v 6.5 d
1531 22 42 35.20 +62 12 24.8 v 6.0 sz? d? 4 components (Lara et al.(2001): J2242+622)
1532 NVGRC J224250.1+332153 22 42 50.15 +33 21 53.7 c 4.0 cj? d? asym
1533 NVGRC J224319.4+440049 22 43 19.44 +44 00 49.6 v 5.0 d
1534 22 45 49.29 +39 41 22.1 c 6.5 t rc? (Solovyov & Verkhodanov(2014): J224548.5+394113)
1535 NVGRC J224620.5+314211 22 46 20.59 +31 42 11.3 v 5.0 d sz?
1536 NVGRC J224644.6-131947 22 46 44.64 -13 19 47.6 v 4.0 cp
1537 NVGRC J224710.4+441955 22 47 10.44 +44 19 55.1 v 5.5 d rc?
1538 22 47 27.83 +63 21 01.3 v 5.0 wat? dl (Lara et al.(2001): J2247+633)
1539 NVGRC J224817.4+390415 22 48 17.41 +39 04 15.5 c 6.0 mg wat? w? irr core id amb
1540 NVGRC J224943.3+113330 22 49 43.34 +11 33 30.3 c 10.5 rc? with ?, irr, may be larger, fades
1541 NVGRC J225102.7+061931 22 51 02.79 +06 19 31.0 v 5.0 d
1542 NVGRC J225123.3+381250 22 51 23.36 +38 12 50.0 v 4.5 rc? ring? nat? int
1543 NVGRC J225123.6+160817 22 51 23.61 +16 08 17.4 v 5.5 d/t
1544 NVGRC J225309.6+084956 22 53 09.67 +08 49 56.1 c 4.0 cj nat? fishtail
1545 22 53 20.99 +16 20 21.5 c 10.5 t (Solovyov & Verkhodanov(2014): J225321.7+162014)
1546 NVGRC J225336.2-345529 22 53 36.22 -34 55 29.6 c 7.0 t
1547 NVGRC J225356.2-070638 22 53 56.20 -07 06 38.9 c 9.0 sz? w? cp??
1548 22 55 29.53 +64 30 14.7 c 5.5 d t? core fit but not apparent (Lara et al.(2001): J2255+645)
1549 NVGRC J225600.3+212725 22 56 00.36 +21 27 25.9 c 5.0 nat/wat 3 component
1550 NVGRC J225631.8+412954 22 56 31.80 +41 29 54.8 v 7.0 cp
1551 NVGRC J225933.6+082037 22 59 33.60 +08 20 37.3 v 7.0 sz? irr sz? cp?
1552 NVGRC J230022.1+092150 23 00 22.12 +09 21 50.1 c 5.0 wat? sz? sz?
1553 NVGRC J230028.8+313759 23 00 28.88 +31 37 59.4 v 5.0 d? points
1554 NVGRC J230034.1+505017 23 00 34.14 +50 50 17.9 c 5.0 t
1555 NVGRC J230057.5+282517 23 00 57.55 +28 25 17.4 v 4.5 cp?
1556 NVGRC J230157.7-020801 23 01 57.75 -02 08 01.6 v 7.5 cp d?
1557 NVGRC J230235.2+311805 23 02 35.26 +31 18 05.3 v 4.5 sz
1558 NVGRC J230302.9-184118 23 03 02.97 -18 41 18.9 c 5.5 rc sz?
1559 NVGRC J230317.7+014325 23 03 17.72 +01 43 25.9 v 4.5 rc? sz?
1560 NVGRC J230356.6-253223 23 03 56.60 -25 32 23.2 v 7.0 d? wat/nat? x? cp?
1561 NVGRC J230511.7+283428 23 05 11.71 +28 34 28.8 c 4.0 sz? rc?
1562 NVGRC J230642.1-282610 23 06 42.12 -28 26 10.4 c 5.5 d
1563 23 08 01.71 +64 02 07.1 c 6.0 t (Lara et al.(2001): J2307+640)
1564 NVGRC J230821.7-061322 23 08 21.71 -06 13 22.4 v 5.5 d? similar shapes
1565 NVGRC J230822.7+501901 23 08 22.75 +50 19 01.8 v 4.0 d (with cp west end?)
1566 NVGRC J230828.5+325152 23 08 28.51 +32 51 52.3 v 5.0 cp
1567 NVGRC J230848.9+532244 23 08 48.96 +53 22 44.5 v 6.5 mg cp? sz?
1568 NVGRC J230945.1-195705 23 09 45.19 -19 57 05.4 v 7.0 wat? w?
1569 NVGRC J231046.3-210828 23 10 46.36 -21 08 28.8 v 3.5 wat/nat? with cp? may be larger
1570 NVGRC J231136.1-285921 23 11 36.16 -28 59 21.8 v 6.0 d cp?
1571 NVGRC J231333.5+101905 23 13 33.52 +10 19 05.8 v 5.5 mg d? cp?
1572 NVGRC J231412.5+192324 23 14 12.54 +19 23 24.1 v 8.5 w? possible core J231411.88+192411.3
1573 NVGRC J231524.0-371701 23 15 24.06 -37 17 01.9 v 7.5 d? t? cp?
1574 23 16 00.60 -28 23 52.7 c 10.0 t (Solovyov & Verkhodanov(2014): J231600.3-282359)
1575 NVGRC J231622.4+224712 23 16 22.42 +22 47 12.0 c 8.5 d 5 components core id amb
1576 NVGRC J231627.2+205559 23 16 27.29 +20 55 59.6 v 4.5 d? points
1577 NVGRC J231628.5+205844 23 16 28.59 +20 58 44.3 v 5.0 mg d? points
1578 NVGRC J231631.2+210100 23 16 31.20 +21 01 00.0 v 3.5 d? points
1579 NVGRC J231757.0-011741 23 17 57.04 -01 17 41.7 c 5.5 t
1580 NVGRC J231956.4-272837 23 19 56.46 -27 28 37.7 v 6.5 wat?
1581 NVGRC J232002.6-151650 23 20 02.63 -15 16 50.4 v 4.0 cp point and elliptic
1582 NVGRC J232013.9-132104 23 20 13.93 -13 21 04.4 v 5.5 d
1583 NVGRC J232025.5+163213 23 20 25.55 +16 32 13.3 v 5.0 d cp? elliptic
1584 NVGRC J232042.2+081256 23 20 42.21 +08 12 56.3 c 14.0 wat/nat core id amb
1585 NVGRC J232320.4+203525 23 23 20.45 +20 35 25.9 c 6.0 wat
1586 NVGRC J232344.2+145753 23 23 44.27 +14 57 53.3 c 7.0 w? nat/wat? dd?
1587 NVGRC J232512.7-323653 23 25 12.74 -32 36 53.0 v 4.5 d?
1588 NVGRC J232710.6-004158 23 27 10.68 -00 41 58.4 c 4.5 t
1589 NVGRC J232715.4-050350 23 27 15.49 -05 03 50.8 v 6.5 d? cp? hymors?
1590 NVGRC J232823.3+214557 23 28 23.33 +21 45 57.6 c 5.5 rc? t? fades core
1591 NVGRC J232944.4+431636 23 29 44.42 +43 16 36.1 v 4.0 nat
1592 NVGRC J233205.7+235107 23 32 05.76 +23 51 07.9 c 5.5 nat
1593 NVGRC J233318.7-002703 23 33 18.70 -00 27 03.2 c 5.0 t
– 55 –
1594 NVGRC J233355.2-234340 23 33 55.24 -23 43 40.0 c 22.0 t
1595 NVGRC J233402.3-395149 23 34 02.37 -39 51 49.8 v 5.5 d
1596 NVGRC J233513.3+174134 23 35 13.32 +17 41 34.9 v 6.0 d
1597 NVGRC J233717.7+163245 23 37 17.70 +16 32 45.1 v 5.5 d? points
1598 NVGRC J233832.4+270136 23 38 32.42 +27 01 36.2 c 11.5 wat/nat nice, core id amb
1599 NVGRC J234000.6+270800 23 40 00.65 +27 08 00.7 c 17.0 wat? cp?
1600 23 40 57.69 +62 10 38.4 v 5.0 sz d (Lara et al.(2001): J2340+621)
1601 NVGRC J234058.3-283617 23 40 58.36 -28 36 17.3 c 5.0 d
1602 NVGRC J234137.0+082855 23 41 37.09 +08 28 55.8 v 8.0 d sz?
1603 NVGRC J234622.6+361728 23 46 22.63 +36 17 28.7 c 5.0 d core fit, but not apparent
1604 NVGRC J234839.4+230218 23 48 39.49 +23 02 18.2 v 4.5 cp
1605 NVGRC J234847.5+160000 23 48 47.53 +16 00 00.3 v 4.5 d
1606 NVGRC J235305.3-172639 23 53 05.39 -17 26 39.8 v 4.0 d
1607 NVGRC J235346.6-400134 23 53 46.67 -40 01 34.2 c 9.5 wat t
1608 NVGRC J235433.9-013958 23 54 33.95 -01 39 58.6 v 4.0 t d
1609 NVGRC J235435.3+535408 23 54 35.38 +53 54 08.5 v 4.0 d? points
1610 NVGRC J235506.1+125250 23 55 06.11 +12 52 50.6 v 6.0 d t? sz? int configuration of six sources
1611 NVGRC J235525.2+262401 23 55 25.25 +26 24 01.7 v 5.5 d 4 components
1612 23 57 27.74 +47 52 28.2 v 10.0 w? sz? (Solovyov & Verkhodanov(2014): J235721.0+475238)
1613 NVGRC J235730.4+472624 23 57 30.42 +47 26 24.9 v 5.5 d
1614 NVGRC J235910.9+170613 23 59 10.94 +17 06 13.6 c 10.0 w? x? sz?
1615 NVGRC J235926.6-242530 23 59 26.62 -24 25 30.8 c 6.5 rc sz?
1616 NVGRC J235959.3+004200 23 59 59.35 +00 42 00.6 v 7.0 t
